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THE HUDSON RIVER PIERHEAD LINE SHOULD BE 


EXTENDED 
nS Yor! labe inde a seriou al 
inta of the ve high rental charged | 
tl i used he variou hipping line 
ri Lu vl other North Atlantic 
‘ " da } expense of New Yorl for 
© und i n these po ers for ocea 
{ r h vithout cost oO it i 
i I lL «cl The enormous outlay by the cit for 
it it \ i Chelsea improvement 
‘ due j } »bstruction of the engineers 
of the War Dx mel! who refused to allow the new 
iv i xtended md he plerhead 
ne nd ! il icle t necessal | 
I nece il exten rl 
wort n il o dat ha co the en 
mou ; 0,000, which was the um expended 
for roperty and improvement up to December 
A i dor not include he cost of the cor 
rotion f pier hed ind bulkhead buildings 
Vow, in view of the fact that the center of busing 
Ne Yor! teadil moving farther uptown, th 
ion of ised ! facilities to keep pace with 
ve I become of prime importance ind 
in he past fi eal the matter of the extension 
he ri ad itr t ovide room for piers of 
é lenatt ‘ itated by modern hipping 
vweated taken up with the War Depart 
! ' ‘ wu 1 ments enzineel have oppo ed any 
ision of the line, on the ground that it would 
1 I he fairway of the river Now, while 
ve lo ot dis; e th wisdom of the War Depart 
nie ! the natural waterways the 
coun we hin hat in particular case cl 
this, a prime ‘ od in itself, may be pushed too fa 
Too nv ! ‘ innot be riven to the arn engi 
nee ic i ' way n which they have con 
' j of the mation fairways which, but 
for thet ‘ rdijan « \ lid have been ruined in 
nterest o y ite ventures At the same time 
we believ hat a natter of the importance ofl he 
mpreo I he facilities at the port of New 
Yor houid he rt l i question of judicious compro 
rhilse The width « he Hudson River between the 
: I d ti n ho approximately 2,800 
et betwe "wenty-third and Thirtieth Streets, and 
{ feet etw n Thirtieth ind Fiftieth Street 
The plerhead line at present is 530 feet outshore at 
I ntv-ihird Street and to accommodate pis R00 
fee in lenetl ! plerhead line would have 
extended about 0) feet riverward between T! 
ind Fiftieth S r ind from 100 to 287 feet be 
Chirtieth wel hird Streets Now, in view 
the eat lt Hudson River, these encroac! 
men von! ‘ ‘ I iratively insignificant There 
would left abundance of room for 
th handl iver a fic even when ocean 
liners of the er t length were entering or leaving 
their pier As matte now stand, even the new 800 


foot berths are equaled in length by the largest ocean 


: 


liner unc’ further progress in size must awai he 


construction of longer pliers. To follow the gestion 





f the War Department, and dig away the shore line 
of Manhatta: wou! involve the destruction of the 
thoroughfare, which is so neces- 
sary to the handling of the heavy traffic of the river 
lroat. 


presert fine marein 
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PROGRESS ON THE NEW YORK BARGE CANAL-— 
AND A SUGGESTION. 


rhe cold fort for the people of this State 
in the repo ) I Steven he Superintendent of 
Public Worl ently made to the Legislature; for 
ur he rate of progress is so slow 
be obsolete before its comple 
onl scheme which will meet the 
ransportation is a federal deep 
om the Lakes to the Hudson River 

L()-ton barge canal i to cost a little over 
Lan 000 nd at resel the work under contract 
ate ir umoul! $2 $2,277 These contracts 
ractical completion of the canal for a 
ii I of 1 9 miles, the erection of twenty-six 
ind the construction of twenty-four locks and 
1 dams All of this work was under contract 
or to January 1, 1907 et only a very small por 
ot has been done, and the rate of progress, 
rom the ver’ start, has been mall Moreover, the 
or} nder co act amoun in dollars and cents to 
le more than twenty per cent of the estimated 
t o the canal, and the imount actually done 
eaches only twenty per cent of the amount under 

ontract, or four per cent of the whole work 
After demonstrating that the final completion of 
hi improvement seem at the present rate of 
ogress, to be indefinitely postponed, Mr. Stevens says 
that although the barge canal may be suited to com 


ete with the present type of Canadian canals, the 


overnment ha foreseen the need of a 


different type, and has undertaken to supply it in 
what i known a the Ottawa-Georgian jay route 
Surve have been completed and plans and estimates 


made of the cost for a 21-foot ship canal, connecting 


Georgian Bay with the St. Lawrence River by way of 


Ottawa and Mattewa Rivers, and the Canadian Pa 


liament is expected to make an appropriation for the 


construction of this canal during its present session 


The Ottawa-Georgian Bay canal planned to provide 


the shortest outlet by water for the grain, forest and 
mining products of the great Northwest and it is 
ertinent to asl whether with that route for ship 


a to 


ment once opened, commerce can be changed sc 
take the route through the lower lakes and across the 


State of New York, and particularly such commerce 


as i ound for European ports Mr. Stevens points 
out that th simplicity of this route for a Canadian 
hi inal i the enthusiasm always shown by the 
government in matters intending to enhance the glory 


of the Dominion, threaten, if they do not fully insure, 


the completion of this waterway before our own 


barge canal has been completed 


It is a well-recognized fact that commerce, once 


diverted to a certain route, is very difficult to regain 


Moreover, when, in the indefinite future, we have 


completed our barge canal, what prospects of success 


ful competition would a 12-foot barge canal have 


gainst a ship canal 21 feet in depth? The solution 


of the present problem, as suggested by the Superin 
tendent of Public Works, is that the assistance of the 
federal should be 


truction of the 21-foot ship canal from Lake Erie to 


government solicited for the con 


the Hudson River, careful surveys and estimates of 
Board of Engineers on Deep 
The esti 


which $42,500,000 


which were made by the 
Waterways, and submitted in the vear 1900 
mate of eost was $198,000,000 of 
spent between Lake Erie and Lake Ontario, 

hile $155,500,000 was to be spent in connecting Lake 
Ontario with the Hudson River by way of Oswego and 
the Mohawk 


tiver route. The route from the Hudson 


River to the westerly end of Oneida Lake was prac 


tically that which being followed by the barge 


canal, and the route from that point to Oswego ran 
parallel to the Oswego River Such a canal, in 


stead of accommodating barges of 1,000 tons burden 
would accommodate craft of a carrying capacity of 
Legislature 

York in 
route 


100 )=— tons It is suggested that the 


memorialize Congress to join with New 


constructing that portion of the barge canal 
from the Hudson River by way of the Mohawk River, 
Oneida Lake, and Oswego River, as a ship canal of 
the type contemplated in the government surveys of 
1900 It is estimated that the cost to the State, if 
its completion could be consummated, would not be 
reater than will be the cost of completing the barge 
canal, The 


i hip for a 


benefits resulting from the substitution of 
barge canal would be immediate and 


umulative 


Now, here is a suggestion which is born of a broad 
and statesmanlike view of the whole situation. The 
question of the itility of any waterway from the 


Lakes to New Yor cit closely bound up with that 
Canadian government in 

Were our barge canal 
would, no doubt, 


York city certain 


of the action taken by the 
providing an opposition route 
completed to-day and in operation, i 
o New 
benefits to secure which it was planned and autho 
for its direct competitor would be the existing 


bring to the State and 


rized 
Canadian canals from the Lakes to the sea, whose 
capacity is not so much the greater as to give them 
any overwhelming advantage. But to proceed with 
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the construction of a barge canal, when our competi- 


tors a likely to complete a ship canal within the 


near future, would be to invite very certain disap- 
pointment and failure. We consider that the sugges- 
tion is worthy of wide debate throughout the State of 
New Yorl ind of most careful consideration on the 
Legislature 


part of « and this particularly in view 


of the fact that the cost to the State, if the comple 


tion <¢ 


21-foot ship canal could be consummated, 


would not be greater than the cost of completing the 
lesser waterway 
2--+e-2 — - 


THE RECENT CRITICISMS OF OUR NAVY 


Among the many letters to the Editor, thanking 


him for the recent exposé of the baseless attack on 
the ships of the United States navy, we quote the 
fcllowing from one of the most distinguished mem 
bers of the House of Representatives, a member of 
the Committee on Naval Affairs 

I cannot refrain from 


congratulating you upon 


your reply, in your issue of January 25, to the Reuter- 


dahl attack on our navy The attacks upon armor 


placement, freeboard, and turret construction are most 


unwarranted, and heve been discussed by naval men 
of most competent attainments, for years. Condemn- 
ing our present construction, taking examples of ships 
built several years ago, is most unfair and unpatriotic 
One would not care for such an article written by so 
incompetent a critic, were it not for the damaging in 
fluence such a criticism may have, not so much here at 
home as in the foreign countries, where the articles 
will probably be copied and circulated, and where it 
is desirable that tne strength and formidable char- 


acter of our navy should be 


fully appreciated 

Again congratulating you upon this reply you have 
made,” et 

A lawyer writes as follows from one of our Western 
States 

Wher 


replied 


McClure’s came out with its scream, I only 
Wait 


crack at this article.’ 


until the ScrentTirFic AMERICAN gets a 


Reading it was one of the joy 
right—the 


of my life You are all figures tell tl 


story. Through your columns I have kept close a 


The family interest ran 
nephew has become a second-class 


count of our navy for years. 
so high, that my 
man at the Academy Your article ought to be in the 
hands of every patriotic citizen. 

I thank you also for the astronomical articles.” 
te ee 
THE WORLD’S PRODUCTION OF CEREALS 


Philadelphia has re- 


The commercial museum at 


cently made diagrams representing the manner in 
which the world’s production of cereals is distributed 
among the different countries 
M. H. Mallet, in the Bulletin of the Society of Civil 
Engineers, gives an explanation of these diagrams 
Wheat holds first 


above the others both in its quantity and in its value. 


place among the cereals, rising 


If one takes the least number of its production for 
the last five years, one finds an entire quantity of 


3,160 million bushels of wheat, corresponding to a 


weight of 86 million tons. Three countries alone 


produce one-half of this enormous figure—the United 


States, 660 million bushels; European Russia, 541 


million, and France 328 million. The other half is 
produced by the other countries of the world, in the 
following India, 286 million bushels; 
Italy, 159; 


Certain countries, 


proportions 
Germany, 128; Hungary, 120; Spain, 115 
because of their small population, 
their small interior 


and consequently consumption, 


export great amounts; thus, the Argentine produces 
101 million bushels, Canada 91 million, Asiatic Russia 
90 million, Roumania 75 million, Australia 54 million 

After wheat comes maize; its production 


734g million tons, representing 2,896 million bushels. 


reaches 


Three-quarters of this quantity are produced by the 


England, which only produces 112 


bushels, exports, however, more maize than 


United States 
million 
the United States. It is, 


that the old world takes from the new It is culti- 


indeed, the only true cereal 


vated in China, in Italy, in India, in Roumania, in 
Africa, and in other warm countries. 

Oats go ahead of all the other cereals in volume 
but not in weight, because of their low specific weight. 
The total production is 3,371 million bushels, giving 
a weight of only 49 million tons. The United States 
produces 871 million bushels, Russia 825, and these 
two figures represent more than half of the world’s 
production. Germany figures with 449 million bush- 
els, France with 268, Canada with 204, United King 
dom with 187, and Austria-Hungary with 196 million. 

As to rye, Russia produces 890 million bushels, or 
more than one-half the amount produced by the rest 
of the world. Germany produces 372 million bushels, 
or more than one-fourth of the world’s production. 

Barley is cultivated extensively in all the countries 
where the vine cannot be grown, because this cereal 
is largely employed in the manufacture of beer. Rus- 
Sia produces 297 million bushels of it, Germany 145, 
United States 114, and Japan 80. 
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R probably come immediately after wheat in 
imp ines No statistics are available with regard 
to i roduction in China ‘the best authorities, 
thou estimate the number at 245 million tons, a 
number higher than the 217 million tons at which the 
production of India is placed 

In general, incorrect ideas are held upon the con- 
ul ion of rice in China The missionary Huc re 
ports that in the provinces of the North, rice is not 
any more employed a i food than in France; one 
scarcely finds it except upon the tables of the rich; 
put in the South it is the only nourishment of mil 
lions of peopl 


India, in China, in 
Italy A 


frown on a 


Millet is largely cultivated in 
Russia, in 


under the name of kaffir 


Africa, in Japan, and in variety 


known corn is 


large scale in Kansa India produces 542 million 


China a gre quantity, but probably less 


Russia 78 million; Asiatic Rus 


than India: European 


sia 15 million; Japan 12, and the United States 5 


It can be seen from that which goes before, that the 


United States outstrips by a goodly margin all other 


countrie i its production of cereals This produe- 


tion is, indeed, 92 mil'ion tons. The preduction of 


India, if millet be 


lior If the 


included, probably reaches 45 mil 


figures for the grains other than rice, 


produced in China, were available, this country would 


perhaps be second to the United States 


Europe, with the exception of Russia, with a popu- 


lation of almost 300 million is outclassed by the 


Unitea-States in surface cultivated and in the produc 


tion of cereals; but she always comes out ahead of 
the United States in the total value of the products 
of he reneral cultivation 


— >-+2+ > - 
THE MAKING OF AN ELECTRICAL ENGINEER. 
BY GEO! FREDERIC STRATTON 


In the great shops of 


a well known electrical com 


pany are some three hundred young men, clad in work 


men’s garments, assembling small apparatus and test 


ing dynamos, transforme! railway motors, and light 
ing appliances of eve1 lescription 
These men have come from universities, colleges 


and technical schools, not only in this country, but in 


all quarters of the « ed world And they are sup 


plementing the theori upon which they have spent 


years of study with the admirable practice to be ob 


tained in the finely-equipped shops and the variety of 
apparatus manufactured 


future 


This company has always had an eye to the 


Its excellent apprentice system is devised with a view 


to producing a company of expert workmen, from 


which may be drawn the future foremen, superintend 


ents, and executive heads of departments. Its student’ 


course is to provide for its future need of engineers 


on all classes of apparatus and equipment; to take 


great 


charge of foreign and domestic installations of 


power and lighting plants; to become managers of 


new shops, designers of new machinery, or commercial 


Managers and assistants 


The qualifications necessa1 for a man entering on 


this student course are that he should have graduated 


from some college or technical school Graduates 


from several of the correspondence schools (approved 


by the company) are also admitted 


however, is not estimated ac 


attainments All 


The man who enters, 


cording to his college start on the 


same basis and at the same nominal salary The 


estimation and advancement come upon a demonstra 


tion of the quality of a man’s work in the shops; 


upon his steadiness and reliability; his quickness in 


Seeing errors or defects; his aptitude at grasping 


problems and solving them 


The course is for a period of four years, but no writ 


ten agreement to this effect is required by the com 


pany And it must be understood that the four years 


consist of fifty-two weeks each, excepting possibly two 
weeks for vacation each summer In fact, the student i 
subject to exactly the same discipline and shop routine 
as the ordinary workman His hours are the same 
from 7 A. M. to 6 P. M 

There is no defined 


principle is to 


strictly routine of practice on 


this course The general give the 


young man the opportunity to work some time in 
each department, and so familiarize himself with 
every type of apparatus manufactured. He usually 


commences by assembling small motors and becoming 
familiar detail of the machine. He then 


works for a period at testing generators, transformers, 


with every 


are lamps, meters, ete 


acquainted 


respectively, thus becoming 


with the nature and use of testing and 
the wonderful 


labor-saving devices and the ac« uracy of machine tools 


measuring instruments, and also with 


with which the shops abound 


He sees the methods of the steel and iron 
foundries, and observes the materials used in building 
up the great turbo-generators He 
quaint himself with the methods of constructing and 


Winding armatures and field coils; the various kinds 


great 


is expected to ac- 


ches, 


th of 
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encountered by 
mechanic in the shops. On 


it dirt, labor are 


these students as by any 


grease, and real 


transformer tests and tests of special apparatus, the 


work necessarily continues, frequently, for as long 


as thirty-six hours at a stretch; and it speaks well 


for these men that such work is rarely shirked. The 


dropping of one of these students for inefficiency or 


inattention is of the rarest occurrence 
In the course of from two to three years—it all de 
man’s brightness—he will find his 


pends upon the 


broken by calls to 


shop work more or less frequently 


go outside; to report on disaster to some outside 


plant; to examine, and probably adjust, machines 


which are working improperly; or to direct a crew of 


workmen installing new machinery 


He win also now come more in contact with the 


prominent engineers, and, if his choice so lies, may 


be taken into some special department 


This specializing is encouraged Electrical prob 


lems have become so complex and diverse, that the 
man who achieves the greatest amount of usefulness 
and success is, undoubtedly, the one who devotes his 


energies and abilities to particular line; and 


afforded to 
course to confine their attention to any 


some 


ample opportunity is students in this 


one depart 
ment for which they show unusual ability or aptitude. 

In the engineers’ departments he will have the op 
portunity of confining himself altogether to the manu 
facturing and designing details, or he can branch off 


onto the commercial side, with a view to qualifying 


himself for work in some one of the company’s many 


district or foreign offices. The salesman of electrical 


apparatus is much more than an ordinary commercial 


igent He is a consulting engineer He must be 


thoroughly conversant with the construction and as 


sembling of machines; with their capacities under 
greatly varying conditions; must have aptitude for 


understanding and explaining peculiar conditions, with 


view to the designing of special apparatus to meet 


them. Many of the students are in special training 


for this department, while others are devoting them 


selves to the acquirement of a thorough knowledge of 


electrical practice 


Many high authorities are insistent upon the value 


of some commercial training for every engineer 


Dr. Louis Bell, in a recent interview, said 


“Sometimes-—nay, often—it is a greater problem 


for an engineer to keep the cost of a plant or some 


of the apparatus within a‘ given appropriation thai it 


is to solve the engineering difficulties. And that is 


where a young engineer should be carefully trained, 


commercially, so that he will always avoid the risk 


of seriously injuring his newly-aequired reputation 


by designing something in which the demand of solid 


ity and efficiency is sacrificed to that of cost He 


should learn to say ‘No!’ when the insidious sugges 


tion is made to cut down weight here or power there.’ 


The advantage of this practical training—this ac 


quired familiarity with the actual conditions of work 


ing apparatus as supplementary to the preliminary 


theoretical training—are incalculable The student 


who is thoughtful, attentive, and ambitious, acquires 


by this method the qualities which must be com 
bined in order to make the thorough engineer. Nerve 


and resourcefulness with machinery in times of emer 


gency—presence of mind, tact, and ability to handl 
men; business knowledge and executive capacity—all 
this is requisite; and practice—and practice alone 


can give it 


In addition to this practice, the embryo engineers 


have abreast of the 


with the 


ample opportunity of keeping 


times on theoretical lines, and in touch 


rapid advancements and changes in electrical science 


A special engineering organization or club is designed 


for this purpose. Meetings are held monthly, at which 
lectures and addresses upon technical subjeets are 


delivered by speakers of undoubted qualification, ‘fol 


lowed by discussions on the subject This society also 


arranges and carries out visits to other plants of 


unusual interest, where the installation and opera 


tion of power for generating purposes, and of special 
fully 


Buck, in an 


apparatus, may be 
Mr. H. W 
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inspected and discussed 
article in the Scrmenxqvrie 
says 

In a stationary condition of art, a man with prac 
tical experience only may familiar with 
all the existing types of apparatus and, knowing their 


become very 
applications, may qualify, to an extent 
rapid 
makes rapid change in the construction and operation 
of electrical machinery 
apt to fall behind; 


as an engineer. 
But the extremely growth of electric practice 
The man of practice only is 
while the man with a knowledge 
of the theories and the formulas—with a mind trained 
to study and deductions 


out difficulty, and is 


follows up the changes with 
frequently one of the men to 
initiate such changes.” 

The opportunities ahead for these students are 
promising. In the far Indies graduates of this train- 
ing are harnessing the sacred streams and generating 
and conveying power and light hundreds of 
over a country and against difficulties unknown here, 
and unforeseen there, until met and conquered. 


most 


miles, 


gt 


Up toward the North Pole, installing are lights fo 
run through a six month night in distant Japan, 
operating railways for the gentle Oriental tringing 


ransmil on lines 


Niagara nd bring 


the caflons of the Rockies with 


putting the collar on the mighty 


ing a half million horse-power into producti ub 
jection—everywhere you find them, meeti: and bat 
tling with problems and difficultic overcoming them 
and in thus overcoming them, becoming stronger and 
more invincible themselve 

That whefe these young men are going from the 
student course All of them will become useful 
many of them will acquire ome degree of eminence 


perhaps one here or there will rise to international 


fame—an Edison, a Thomson, or a Steinmet 
In the electrical field the pace i swift—the marvel 
ous of to-day is the commonplace of to-morrow Pe 


culiar characteristics or abilitic in certain lin vill 


find their opportunity in this indusiry, always pro 


vided they are coupled with the qualities which a 


requisite to success anywhere vigor, pluck, patien 


and good seus¢ 4 good general education ipple 


mented by a good technical education, and followed 


by the practice obtained among the machinery and 


apparatus of a great manufacturing corporation, com 


prises the nursery and training ground from which 


many of the future giants of electrical science and 
achievement will undoubtedly emerge 
Se S 
SCIENCE NOTES. 
A report was recently spread that the island of Lay 


san, in the Pacific, had disappeared from sight. This 


report was made on the authority of the captain of a 


schooner, who cruised for some day in what he b 


lieved to be the Vicinity of the island, but was unabi 
ro find it Later reports show that hi reckon 
must have been wrong, for several days after up 
posed disappearance the United States government tug 
Iroquois” touched at the island, on tt wa from 
Guam to Honolulu 

An experiment 0 ome interest Wa carried ou ! 
Paris not long since upon a new method of preservin 
meat. By the present process the meat kept In a 
special refrigerating room in which th ired de 
of cold is produced by means of compressed ait A cot 
pany has now been formed at Paris in order to worl 
the process on a large scale ro produce the coolin 


effect, compressed air is allowed to expand udd 


by means of an apparatus which distribute the cooler 


air throughout the refrigerating chamber It was de 
sired to give a conclusive test of the tem 1 the 
presence of expert and accordingly the con il fitted 
up an experimental refrigerating room in tl bit 

ment of a building located in ithe center of town. The 
meat which was placed under test consisted « ymultrs 


and quarters of pork, and this could be kept f en 


days without any difficulty During the test, the meat 


was examined each day by experts in order to observe 


its condition, and at the end of the ten days | con 


mission found that the samples were in a good stat 


of preservation. The poultry was not wet nor wa 


frozen by this process, and it appeared to be tl mn 
as on the first day The refrigerating machine is o 

ated by an electric motor of small siz hich Is « lec 
to it, and this machine is placed on the other a 
of the wall outside the cooling room The com ed 


air is allowed to expand from the outside by this mear 


into the chamber so as to produce the cooling Kefrig 


erator cars are to be buiit by the company, and the 


will have a special thermometer placed at the outside 


so as to see the temperature without opening the door 


It is found that the cooling | vell kent np and there 
j but little loss. so that the machine i onl worked 
when the temperature rises During the ten days’ tes 
if was required to work the machine for on! three 
and one-half hour re day nd the nad mpera- 
ture Vi ‘ ! ‘ } nt The 
cost was 40 it i but un be red 


->-t>e 


THE CURRENT SUPPLEMENT 
Despite the widespread advantages that have accrued 


to Egypt by the construction of the huge barrag: it 
Assouan and Asyut, the Egyptian government ha 
been so taxed by the poor floods of the river during 
recent years that a third barrage imilar to those 
already in existence, is now in e of construction 
and will soon be completed Th barrage located 
at Isna, and is described and illu ited in the opening 
article of the current SurrLtementr, No. 167 4 gsood 
electrical article tl m tl general cost of di t 
current and single-phese alternating-current tom 

Everyone is aware that theoretically there j till great 


room for improvement in the internal-combustion en 


gine. The high temperatures which have been gen 
erated have been one reason why a certain ount 
of heat has not been converted into useful wor In 
the engine described in the current SurrLemenr, a plan 
seems to have been hit upon for overcoming these dim 


culties. One of the English railways has recently itn 
troduced a new dynamometer car, 
described and illustrated. The manufacture of 
mer steel rails is discussed. 


type of which ts 


Besse- 
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THE PRIZE-WINNING CIRCULAR FLIGHT OF THE 
FARMAN AEROPLANE, 


er but hree 1! experimentation 


Scientific American 


nected by wooden posts, while the two sets of planes 
are connected by four horizontal rods of wood, strength- 
ened by four vertical posts The forward pair of 
planes are slightly lower at their center points than 


at their ends, so that they form a slight dihedral angle 
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periments in gliding flight, by skill and by the con- 
struction and proper utilization of correct-shaped sur- 
faces. Farman’s machine, as he has modified it from 
resemble that of the 
Wrights more and more, until at the present time its 


time to time, has come to 


chief difference lies in the use of 
small following planes for the 











purpose of steadying the main 
planes. As the center of press- 
ure of these planes appears to 
be back of a point halfway be- 
tween the front and rear edges 
when the machine is in flight, 
the aeroplane would dive to the 
ground were it not for the 


downward pressure upon the 
top of the rear surfaces and 
the upward pressure upon the 
horizontal rudder. 

In thus keeping the machine 
on a fairly level keel in the 
fore-and-aft direction, the tail 
and rudder absorb a very con- 
siderable amount of power, 
while the angle of attack of the 
main surfaces is probably not 
the most efficient one, and the 
surfaces themselves doubtiess 
have not the very best shape, 


although Farman, like the 








Hen: Farmal! » Br j 1 residing in Paris. suc 
ceeded 13 last, the Deutsch 
Archdea } uM 
@ cir e kilo 
rn i ere 
I nan-alr 
ne Twil 
eviousl he 
| ! hi wit! 
' ro d bu 
t} inde he 
¥ lone ( 
é any ) off I 
Aero ( Frar 
} ' ad ed 
he i excelle de 
of " of he 1 
hi il 
tigrhyt A ! eel 
, 
i , 
’ ’ te ‘ 
feet) j | i one above 
( i di ce apa ol 
A distance of 4! 
n i behind thes 
clans are placed two other 
perposed plane ome 10 feet 
j lenget} meter (6.06 
feet) in widt} l in th fore 
i h ‘ e f N 
and-aft direction These two lat 
ter plane erve a i balancing 
tall. and ca but little weight I'he ire connected 
0 her a h end 1 pivoted vertical rudder, the 
two rudder being made to work in unison The 
cylinder 4) horse-power gasoline motor is located 
it the rear part of the lower forward plane, half wa 
hetween end and it earrte upon the rear end 


Three-Quarter Front View of the Aeroplane in Flight. 


r crankshaft to tur 


which, in combination with the low center of gravity 


obtained by plating motor and operator on the lower 
plane, is used to assure the transverse stability of the 
aeroplane. The total surface is about 650 square feet, 
of which 516.67 are furnished by the main planes. 
The weight is 530 kilogrammes (1,166 pounds). As the 


ipper and lower planes at their centers for the purpose of allowing the 


Wright brothers, claims to have 
constructed them after making 
numerous experiments with 
models. 

A description of the manner 
in which built, tested, and improved his 
aeroplane until he finally achieved the result of flight 
in a closed circle is interesting. After first experi- 
menting with models, he had the Voisin brothers con 
struct a full-sized machine fitted with a 50-horse-power 
motor and weighing complete about 1,100 pounds. He 


Farman 


























The Aeroplane Just Before Its Flight, Showing the Remodeled Rear Part 


rine are all plainiy to be seen 


View of Aeroplane Making the Turn. 


rhe considerable angle with the horizontal made by the machine in turning is apparent in 


this picture, as is also the slight dihedral angle of the planes. 


forward planes support practically all the weight these 
surfaces are loaded to over 2 pounds per square foot. 

As has already been pointed out in our columns, 
Farman’s aeroplane is by no means as efficient as 
that of the Wright brothers. 
mere power what they accomplished, after many ex- 


He has accomplished by 


expected to fly at once, but he soon found that the 
machine did not have sufficient power to leave the 
ground. After effecting modifications in the tail, he 
at length managed to make a few short leaps, of 50 
yards or so. After a month or more of experimenting, 
changing the position of the steadying planes, trying 
new propellers, etc., he finally 
succeeded in making a _ true 





the at ne and water tanks. the eteerir whee 
of } crankshaft a two-bladed propeller, 2.1 meters 
(G.88 fee in diameter b 1.1 meters (3.6 feet) in 
pitch \ eat for the operator i provided just in 
front of the motor, while a ingle-surface horizontal 
rudder is mounted upon the front end of a quadrangu 
lar, tapered body, which extends out in front of the 
lower plane at a distance of 5 
c fee T udder which was 
first nployed was a double one 
but tt “ modified and 
ben a ite tailew tan to 
placed a litt higher than be 
i¢ whict to operate 
bet rhe ud | vo 
hal\ ‘ half t 
uresid f two stout l 


wooden support It i 


nivoted abou 1/23 the distance 


back from i forward edge, and 
ited i means ef two lever 
i et at right les to its 
it tt pivet point and 
mnected b rod to the teer 
ing column i uch a way that 
by rockil e.latter in a verti 
cal plane his udder is oper 
ated 
The forward pair of planes are 


mounted on a tubular frame- 


work carried on two pneumatk 





tired wheels: while the rear pal: 





soaring flight of several hundred 
yards. From this time on, hav- 
ing once acquired the knack of 
getting up in the air, he made 
many flights of varying lengths 
and heights, but all in a straight 
line. He next began to attempi 
circular flight, and he found 
that it was necessary to ride 
the aeroplane in much the same 
manner as a bicyelist rides a 
bicycle. In making a turn, one 
has to incline the body and the 
machine toward the inside of 
the circle. He points out that 
the aviator not only has to steer 
to the right and to the left, 
but that he also has to maintain 
the fore-and-aft equilibrium of 
the machine and counteract its 
tendency to dive downward at 
any angle while at the same 
time tipping to one side. Be- 








of planes are supported on two 
very smell wheels of a similar 
type Roth the forward and the 


rear pairs of planes are con- 


The End of the Flight. The Aeroplane Is Descending On a Perfectly Even Keel Just 


Before Crossing the Line. 


FLIGHT OF THE FARMAN AEROPLANE FOR THE $10,000 DEUTSCH-ARCHDEACON PRIZE. 


sides all this, he is obliged to 

control the powerful 8-cylinder 

motor. The accomplishment of 
(Continued on page 94.) 
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THE INTERNATIONAL BUREAU OF WEIGHTS AND 

MEASURES. 
BY HERBERT T WADE 

We described last week the method by which stan- 
dard measures of length are prepared and tested in 
France The International Bureau of 
Weights and Measures, in which the work 
is done, is worthy of notice. For more 
than thirty years the Bureau has been 
situated near Sévres in the environs of 
Paris, on ground made absolutely neutral 
by international treaty This treaty was 
signed in 1875 by the delegates of seven- 
teen nations interested in the construc- 
tion of a new meter and kilogramme to 
replace those determined on in 1799 

At the outset it may not be amiss to 
explain the importance of this Bureau, 
not oniy to science, but to ordinary com- 
merce and industry, which at first thought 
hardly would seem to be concerned with 
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involves the most delicate operations of modern ex- 
perimental science, and requires great manipulative 
skill as well as knowledge of practical physics. The 
present staff of the Bureau is headed by M. J. 
Benoit director and M. 


René 
Charles Eduard Guillaume 




















the minute measurements of the physi- 
cist. This perhaps will be more apparent 
if we consider for a moment the analo- 
gous condition of a nation’s currency, 
which must be absolutely uniform and 


While a 
can be secured through a national mint 


unvarying uniform currency 











Laboratory of the International Bureau of Weights and Measures. 
Showing General Construction. 


The Method of Mounting the Instru- 
ments is Shown by the Large Comparator in the Center. 
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communicated to the main structure, and floor and 
walls of course are quite clear of the pillars support- 
ing the instruments. The laboratories are in the cen 


ter of the building, surrounded by a corridor on all 


sides and with an attic above, so that they never 
receive direct sunlight, while the doors 
and walls are made double, the latter 


being filled with material that dees noi 
conduct heat The heating and ventilat 
ing system is so arranged that a constant 
temperature is maintained, and often the 
heat from the observer's body is the most 
important cause of disturbances The 
maintenance of an exact temperature in 
winter within the laboratories, where ac- 
curate comparisons are made, is accom- 
plished by a thermo-regulator acting on 
a gas stove. This device, which is shown 


in the accompanying illustration, con 


sists of a large glass bulb containing 
gasoline, which terminates in one arm 
U-tube 


the liquid air expands with an increase 


of a containing mercury. As 


in temperature, the mercury rises in 
the opposite arm of the tube, and thus 
though a 
small cock is always open, and permits a 
small amount to pass, sufficient to keep 


Section cuts off the main gas supply 
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Standard Normal Barometer and Manometer. 
M. René Benoit is Making an Observation. 


THE INTERNATIONAL BUREAU OF WEIGHTS AND MEASURES 


it would be next to impossible for each nation to 
construct and supply to its citizens weights and meas- 
ures for every-day use, so that makers and users of 
weights and measures must be provided with some 
means for comparison with secondary or other stan- 
dards, which bear some fixed relation with the na- 
tional standards, just as the coinage must be referred 
Now, if the 
National standards of one country vary materially 
from those of another, or there is not sufficient oppor 
tunity for regulation and comparison, 
there will be a lack of uniformity in weights and 
Measures, such as existed to a marked degree in 


to certain definite standards of weight. 


government 


Purope at the beginning of the nineteenth century, 
when over 300 different pound standards were in use. 
This of course interfered seriously with commerce, 
and largely led to the adoption of the metric system 
in the interest of harmony, and this in turn brought 
about the necessity of redetermining or improving the 
met standard 4 eeult followed the insti- 

m ar nstruetion of the inter- 

o ‘ d kilo nme. 
: irison of standards 


Balance for Comparing Standard Kilogrammes. 


assistant director, both of these gentlemen being 
widely known for their researches and thorough knowl- 
edge of all matters connected with metrology. The 
buildings of the Bureau are typical of the triumph of 
peace, as the Pavillon Breteuil, where its offices are 
located, not only was once a favorite resort of Napo- 
leon I.,. but suffered in the Franco-Prussian war. The 
-~avillon was turned over to the International Com 
mittee by the French government and was thoroughly 
repaired, while near by was erected a modern and spe 
cially equipped laboratory. The illustrations show 
some of the more important instruments of this labor- 
atory. In regard to the building itself, in the first 
place, there must be absolute stability and freedom 
from vibration or other disturbance for the instru 
ments, and to secure this there are independent mount- 
ings on masonry piers, with individual foundations 
that are independent of each other as well as of the 
structural walls. This is made clear in the cross sec- 
tion of the building, which shows the mounting of a 
large comparator for comparing standards of length on 
an independent concrete base. The floor is supported 
so that a minimum of vibration caused by walking is 


Temperature Regulating 
Device, 


the flame alive in the steve. This regulator can 
maintain the temperature of the room constant to 
within 1/10 of a degree Centigrade, so long as th 
outside temperature is less than t for which it is 
regulated. 

In most of the work done at the Bureau, the mea 
urement of the pressure and temperature of the alr 


and other gases must be carried out with high preci 
sion. The standards represent the given unit only 


at some specified temperature and pressure, at which 
measurements and comparisons must be made, and to 
which all measurements must be reduced. Now, as 


whether measured by mercurial or 
other thermometers, must be reduced to terms of the 


all temperature 


hydrogen gas thermometer, it is necessary to } 

some device to measure accurately the presstire of the 
gas. We have for this purpose the standard mereu;ial 
normal barometer and manometer, and this instru 
ment is illustrated, with M. Benoit, the director, en 
gaged in making a Mounted on its 
pillar, this barometer is a complicated piece of apps 
ratus, and to secure the highest precision, the tubes 
containing the mercury are made rather large, and 


measurement 
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feet wide. On either side of this will be two unload 
ng platform while on each extreme ide of the 
ition there will be another loading platform 
4 fo rack ystem will extend from this station 
ugh Cente Street and the Bowers » Delance 
Stree There will be stations at Leonard and Frank 
nr $ it Howard and Grand Streets, and a large 
ition, built on the general line of the Park Row 
tation it the Bowe and Delance Street This 
ition, which will be at the entrance of the approach 
0 the Williamsburg Bridge, will cover nearly three 
loc! and the ime system of separate loading 
nd inloading platforms and complete separation of 
coming and outgoing traffic, that has been planned 
! Park Row Subway station, will also be used 
here 
0 int mprovement ad igned to emove the 


resent congestion at the entrance to the 


bridge are being carried out on the Brooklyn ide 
iin feature of whicl s the ection of an in 


i¢ om Wa bridge yards, a 


hington Street to the 


‘ distance thi side of Concord Street, and beyond 

elevated ! vl h onnects the srooklyn 

vated em oO! Adams Street with the bridge By 

eal ) his ed construction it is confidently 

xpected tha he lon wait rf urface cars at the 
ook end of lge will be eliminated 

The ublic has bu ttle idea of the magnitude of 

‘ nprovements of which the new bridge terminal 

ori n il ral part or the total cost of all this 

( will be ibou $40,000,000 rhe Manhattan 

lage Vill he cost of the land and approaches will 

( an expenditure of $25,000,000 The Subway 

( ill co $10,000,000; the remodeling of the Man 

n terminal, that is to say, all that work shown 

yu engraving, will cost $3,000,000 the Subway 

( in Delance Street in connection with the 

Willia I Bridge will cost $1,500,000; and other 

iler will bring the total up to the $40,000,000 named 
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! flight in an aeroplane is, therefore, quite 

liff I ind can only be attained after considerable 
\ ) he ) of aeroplane to be used in the im- 
liate e, Farman believes this will be a com- 

oO of the double and ingle surface following 

lane machine such as used by himself and Bleriot. 
According] his new aeroplane will have three pairs 
oO 1 osed wings in front and two following pairs 
it th eal The spread of the forward wings will be 
mie (22.96 fee while that of the rear wings 

1 | omewhat les The total supporting surface 
quare meters (484.36 square feet). The 

vill be attached to a quadrangular body 14 

me I 15.93 feet) lon ind mounted on three wheels 
lhe (-horse-power motor at the front end of this 
ody will carry a 2% meter (8.2 foot) propeller di- 
ectly on its crankshaft. One pair of the forward 
lanes will be hinged and used as a horizontal rudder 
On Jar ry 13, the day on which Farman made his 


was and the air 


Voisin 


ight for the prize, the weather fail 
is calm At 9:30 A. M 


minute 


Farman and the 


final examination of the aero- 


yrothers, after a 


plane, ran it out of its shed and tried the motor, which 


was found to operate perfectly The aeroplane was 
then taken to the starting point at one end of the 
Parade Ground at  Issy-les-Moulineaux Two poles 
bearing flags of the Aero Club of France were located 
it a distance of 50 meters apart, while the turning 
post was located on the perpendicular to the line con- 
necting these posts, at a distance of 500 meters away 
Various officials were located at the starting and turn- 
ing points, while other members of the Aero Club fol- 


lowed the aeroplane in an automobile At about 10:15 





he motor was started, and the aeroplane was released 
After a run of several hundred feet, it rose in the 
iir, and crossed the starting line at a height of about 
12 feet It flew straight for the turning post at a 
peed of full 0 miles an hour, rising meanwhile to 
height of 20 to 25 feet; and, turning about the post 

ht angle some 300 feet away, it flew a consid- 

able distance—fully 1,000 feet—parallel to the start- 

ing line ifter which, another right-angled turn was 
made, and a lor traight flight continued back to the 
goal. The total distance actually covered is estimated 
to ha been between 1.300 and 1.500 meters (4,265 
and 4,921 feet), which would -bring the average speed 
up to as high as 28 miles an hour. The flight lasted 
1 minute and 28 seconds In finishing, the machine 
crossed the line a ibout the same height as before, 


and landed about 100 feet bevond Farman was given 


and was heartily cheered by the om 


a great ovat 


looke1 Not mntent with having so easily won the 


made another circular flight before housing 


prize. he 
autemobile 
days 


the machine in its shed and going back by 


to Paris. At a banquet of the Aero Club a few 


later, he received the prize, in addition to a number of 


other commemorative medals 
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Correspondence. 


The Recent Criticisms of Our Navy. 


To the Editor of the ScientTivic AMERICAN: 

While the subject of our navy is being so exhaust- 
ively discussed in your paper, permit me to give you 
a few of my own ideas on that subject, taking as a 
basis your treatment of the article, “The Needs of 
Our Navy,” which recently appeared in McClure’s 
lagazine As a scientific journal, yours is naturally 
the one to speak with authority on the subjects dis- 
cussed in that article; but it seems to me that what 
you have said concerning it has not been altogether 
without bias, even though you have not suffered it to 


influence your scientific stand in regard to the matter 


To be plain, it seems to me that while you freely join 
in criticism of the navy on most of the points in dis- 
pute, yet you revile Mr. Reuterdahl for bringing them 
sy pointedly before the people. 

The five great charges made against the navy in 
the article are as follows: 1. Faulty distribution of 
armor. 2. Low freeboard as a distinguishing feature 
of our ships. 3. Open turret communication with 
magazine 4. Archaic system of selecting men to 
command in our fleets. 5. Lack of sufficient battle 
practice 

Now, in regard to the last four of these charges, 
what have you to say? Only this: that they are 
faults—serious faults—faults that are found to a far 
greater extent in our navy than in the British navy 
or the French navy The only ground on which you 
impeach Mr. Reuterdahl is that it is not the fault of 
our constructors, but of the line officers, that the 
American navy is in the condition that it is. I would 
like to ask what difference it makes to the American 
people whose fault it is, so long as it is a fact that it 
is true. The American people have furnished several 
hundred million dollars in the past ten years for the 
construction of battleships, and now we are told by 
even so reputable a journal as yours that the men to 
whom we have trusted the expenditure of this money 
have made inexcusable blunders in their designs of 
ships; that while engaged in a childish pursuit of the 
will-o’-the-wisps of heavy armor and armament, they 
have in reality left our ships with both inefficient 
armor protection and inefficient offensive power. You 
have admitted these facts reluctantly, but still you 
have admitted them 

All the points in dispute being allowed by you ex- 
cept that regarding the distribution of armor, I will 
say a few words on that subject. On the one hand 
we have the French system, which has come to be 
adopted in its essential features by Great Britain, and 
the American system. The essential point of the 
French system is heavy armor all around the ship 
both above and below the waterline. All French war 
ships have this high continuous belt of heavy armor 
The American system is to have a narrow belt of 
heavy armor amidships with lighter armor at the ends, 
and a complicated system of secondary or casement 
armor, extending up the side of the ship amidships. 
Incidentally, it may be stated that the French system 
has stood up under actual test better than the Ameri- 
can, In the battle off Port Arthur in the Russian war, 
the “Czarovitch,” a French-built ship, astonished nava! 
experts by enduring a pounding from Togo’s guns that 
would have sunk any ship in the Japanese navy. In 
fact, one of the Japanese ships did come near sinking 
in the same fight. It was the French system of armor 
distribution that saved the “Czarovitch.” 

Compare our ships with French ships of the same 
date; the “Illinois” with the “Jena.” The “Illinois” 
has soft ends, the “Jena” has not. The magazines of 
the “Illinois” have very little protection; those of 
the “Jena” are well protected. Compare the “Maine” 
with the “Suffren.” The “Maine” has a soft end; the 
“Suffren” has not. The “Maine” has weak magazine 
protection; the magazines of the “Suffren” are taken 
eare of by the high continuous belt of heavy armor. 
Cempare the “Virginia” with the “Patrie.” The maga- 
zines of the “Virginia” are still without protection, 
and the ends are protected only by 4-inch armor. 
Other defects are low freeboard, the mixture of three 
ealibers of guns in her main battery, and the super- 
imposing of &-inch turrets on the 12-inch turrets. The 
“Patrie,” on the other hand, is for its size (which is 
the same as that of the “Virginia”) a thoroughly up- 
to-date fighting machine. Compare the “Connecticut” 
with the “Danton.” The “Connecticut” has a low 
freeboard, three calibers of guns in her main battery, 
and only four inches of armor at her ends. The “Dan- 
ton’s” armor and armament are such that she could 
disputes matters with even the “Dreadnought” with 
good chances of success 

Whether the French have made a mistake in carry- 
ing the “Danton” plan of armament into their new 
18,350-ton ships or not, I am not prepared to say. But 
in my opinion their armor protection, consisting of a 


waterline belt 101) | < amidships and 8 inches 
ionably superior to that 
ul s. The French ships are to 
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be somewhat faster than ours also, which is a point 
decidedly in their favor. I do not want to disparage 
our ships, and I will readily admit that the six 12's 
of our ships would probably be superior to the twelve 
9.8’s of the French ships; but at the same time I do 
not think that, considering their size, our ships are 
as powerful as they should be. I will give my reasons 

They have one great defect in that a great extent 
of their waterline is protected only by armor which 
a 6-inch shell would pierce at long range, and this 
armor rises so slightly above the waterline that if the 
ship should go into action in any degree overloaded, 
her ends would be practically unprotected. 

It was with profound regret that I first saw a plan 
of our new ships. I had expected a ship patterned 
after the “Dreadnought” in its armor, excelling the 
“Dreadnought” in number of guns and speed. But 
incredible to say, the American navy still clung to its 
casement armor. It is true that the radical fault of 
armor distribution was partially covered up by increas- 
ing the thickness of the first stratum of casement 
armor to ten inches; but in order that this fault might 
be thus partially covered up, the battery and engine 
power of the ships were sacrificed to an unprecedented 
extent. They carry no more guns than the “Dread- 
nought,” their speed is not so great, and their armor 
protection is not so good; while the “Dreadnought” 
is more than two thousand tons smaller. With dis- 
placement enough to give their ships twelve 12’s and 
twenty-three knots speed, our constructors frittered it 
away on casement armor in order that they might 
mount a puny battery of 5-inch guns behind 5-inch 
casement armor; and the result is that their ships 
are inferior to foreign ships of the same displacement 
in armament and speed, and not superior to them in 
armor And further, the American navy with its 
usual pig-headed independence has refused to have 
anything to do with either the wire-bound system of 
constructing guns, or the Parsons turbine, whereby it 
will come to pass that our ships going into commis- 
sion three years from to-day will be inferior in speed, 
and worse still in gun power to every first-class for 
eign ship afloat. What awful folly! Do not our con- 
structors know that the Japanese won over the Rus- 
sians in ships far inferior to the Russians’ in armor 
protection, but at the same time superior to them in 
speed and gun power? Do they not know that in a 
war with Britain or France, our fleet would be equally 
unable to catch the enemy if it should whip them 
or unable to get away from them if they should 
whip it! Do they not know that as long as an 
enemy has faster ships than ours, they have all the 
advantage of a victory without the risk of a battle? 
That they can destroy our commerce, attack our 
coasts, plunder our colonies, all without risk, even 
though our fleet is superior in actual fighting power to 
theirs? What more could they do if we did not have 
any fleet at all? 

And in actual battle, what immeasurable advan- 
tuges are with the swifter ship! She fights when 
she pleases, how she pleases, where she pleases, how 
long she pleases. If she is whipped herself she runs 
away, if she whips the other ship she sinks it. What 
would have happened to the “Rossia” and “Gromobia” 
if they had been slower than the Japanese cruisers 
“Tokiwa” and “Asama’? They would be at the bot- 
tom of the ocean now with their sister ship. What 
ships have we that could catch the British “Invinci 
bles” or the French “Ernest Renans”? With their 
large fuel capacity these ships, operating from bases 
in the West Indies, would have our whole Atlantic 
and Gulf seaboards at their mercy. 

American battleships ought to have high speed. It 
is vital. They must have it if they are to keep the 
sea in war, and not be destroyed. If in the Russian 
war the Russian fleet had been as much superior in 
speed to the Japanese as the Japanese were to them 
Russia would never have lost Manchuria. If ten year 
ago the United States navy had commenced to con 
struct 21-knot battleships, to-day she would be unques 
tionably the second naval power in the world. 

In conclusion, I will give a description of what our 
20,000-ton battleships should have been, designed at 
the time they were. They should have carried twelve 
wire-bound 12.6’s mounted preferably in four three- 
gun turrets arranged like the turrets in the “South 
Carolina.” While the volume of fire from guns 
mounted in three-gun turrets might not be quite as 
great as it would be if they were mounted in two-gun 
turrets, the guns would remain in good condition 
longer, which would be the next best. thing, and the 
accuracy of fire would be unmarred by hurried firing 
It would be a very difficult feat to mount twelve heay 
guns so that they could be fired on either broadside, 
in any other way. 

Their armor should consist of a belt 8 inches thick 
amidships, and 7 inches thick at the ends. This belt 
would begin eight feet under water, would rise verti- 
cally five feet, then be reduced to five inches in thick- 
ness, given a slope backward of 50 degrees from the 
perpendicular, and carried up four and one-half feet 
above the waterline, at which height an armored deck 
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two inches thick would be constructed across the ship 
Another armor belt four inches thick would begin 
three feet under water and rise four and one-half feet 
above it. The present protective deck would be 
placed lower down in the ship. 

The coal bunkers would be enlarged and rearranged. 
The superstructure amidships would be cut ont. The 
funnels would be lowered by a third. The secondary 
battery would consist of 4-inch guns instead of 5-incl 
ones. A British type of tripod mast would be used 
And the ships should have twenty-five knots speed 
I venture to say that, constructed as I have outlined, 
these ships would be usefnl members of the American 
fleet when the ones that are constructing will have 
been relegated to the scrap department or been sent 
by an enemy's guns to the bottom of the sea 

However, in view of the fact that American genius 
for invention is to have no part in the constrvetion of 
our ships, I would seriously suggest to the American 
people, as the simplest way out of the difficulty, that 
they petition Congress to have all our future ships con- 
structed by British shipbuilders as exact duplicates of 
the latest British ship out. Evucene Van Braisi mer, 

Delaware, Ohio. 

[We publish the above curious misinterpretation of 
our articles refuting the attacks on our navy, for what 
it may be worth. When our correspondent speaka of 
prejudice against Mr. Reuterdahl, he cannot surely 
himself have read our editorial of January 18, in which 
we say, “When Mr. Reuterdah] states that he is highly 
appreciative of the American navy, we believe him.” 
We did not “impeach” Mr. Reuterdahl We simply 
showed in a dispassionate array of facts that the great 
majority of his statements are either contrary to fact 
or greatly exaggerated, Our criticisms were confined 
to the material, that is, guns, armor, etc., of the navy 
it does not come within the province of this journal! 
to discuss the question of the “selecting of men to 
command our fleets,” or the “lack of sufficient battie 
On only two out of the many alleged de- 


practice.” 
fects in material do we agree with Mr. Reuterdah), 
namely, the dangers of the open-turret hoists, and 
the lack of sufficient destroyers All of the other 
charges of submerged armor, low freeboard, low guns 
large gun ports, unprotected crews, etc., we have not 
only not “admitted reluctantly,” but have proved to be 
baseless. The best answer to our correspondent’s com- 
parison of French with American ships is to point to 
what happened in the battle of Tshushima, where the 
Russian ships belonged to the French school of design, 
and the Japanese to the school to which the American 
ships belong. Not a single Japanese vessel was sunk 

whereas the four distinctly French-type battleships 
“Borodino,” “Suvaroff,” “Alexander,” and “Osliabia” 
were speedily sunk by gun fire, or so badly crippled 
as to be an easy prey to the torpedo. 

We have no space to take up our correspondent’s 
criticisms seriatim; the points raised have already 
been attended to in our reply to Mr. Reuterdah!, But 
we will add, just here, the following dispatch frem 
Berlin to the Staats-Zeitung, as showing that one 
great naval power, at least, is convinced of the excel 
lence of our ships. The dispatch is as follows 

“Berlin, January 30, 1908.—The military editor o 
the Norddeutsche Allgemeine Zeitung, the official or 
gan of the government, refutes at some iength the 
statements made in Mr. Reuterdahl’s article on the 
defects of the American navy. The expert who wrote 
this reply warmly defends the American navy, and 
proves, point by point, that the American critic has 
argued from false premises and figures te an entirely 
wrong conclusion He proves that the navy of the 
United States is composed of most excellent material, 
and is in no way inferior to that of any of the great 
naval powers This refutation of the sensational 
attack of Reuterdah! has attracted all the more atten 
tion, because it may be assumed with some reason 
that its publication in an official organ carries with } 
the faith of the German government in the Americar 


navy.’’——Eb.] 





Redwood Canyon, in Marin County, Cal,, Presented 
to the Nat ° 








Redwood Canyon, an area of 295 acres comprising 
several fine groves of redwood situated near Mill 
Valley, Marin County, California, has been presenied 
by its owner, William Kent, to the nation, and has 
been accepted by the federal government as & national 
park. This was done at the suggestion of a member 
of the United State Forestry Department, in order 
to preserve the canyon from a water company, which 
proposed to strip it of its beauty and convert it into 

reservoir. A condemnation suit to compel Mr, Kent 
to sell his property had already beer begun, when he 
deeded the land to the United States and begged ‘hat 
the gift be accepted. The owner retains some adjacent 
ridges covered with brush and will use them to pro 
tect the canyon from destruction by fire 

——— 2+e-s - 

Deposits of bitumen are said to extend all along the 
coast of Venezuela from the Gulf of Paria to Celombia 
in the form of superficial lakes, states a contemporary. 
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GOBELIN TAPESTRY WORKS 
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date from the time of Louis XIV., but have been some 
what improved in more recent times As will be 


observed in the accompanying engravings, this type of 


loom consists of two horizontal cylinders placed about 


ten feet apart and held in two uprights forming a 
frame The cylinders are mounted at the ends in 


innion which work in wooden sockets so that the 


linders can turn freely The bearing slides up and 
down i! 1 groove in the frame, and the roller is 
turned about means of a level! As to length, the 
oo! va from 12 to 23 feet according to the size of 


the tapestry which is to be woven 


Sometimes several pieces of narrow 































tapestry can be woven upon a single 
loom of the larger type 

When mounting the work upon 
the loom, the weaver first sets up the 
warp of vertical threads, and each 
thread is given an extra length of 
about five feet in excess of the de 
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a great number of spools or shuttles, each containing 
a different colored thread 
finished part of the tapestry is rolled upon the lower 


As the work progresses, the 


cylinder One of our engravings shows two weavers 
working side by side upon the same loom upon differ- 
ent pieces of tapestry. In weaving the larger pieces 
the worker is almost entirely concealed from view 
In all the tapestry of the ancient period the warp 
consists of woolen threads, and this seems to be the 
best, for other kinds of thread have been tried without 
much success. Cotton thread was substituted in 1850 
for the wool, as it was claimed to be cheaper and less 
liable to attack by insects, but in 1890 the use of wool 
was resumed, as the advantages claimed for cotton 
were not substantiated in practice, and the economy 
was very small. Silk has also been used, but without 
any advantage 
The dyeing of the threads is one of the most impor 
tant operations, and this has always been carried out 
under the direction of a chief dyer who stood at the 
head of his profession. In ancient times the 
water of the Biévre was said to have a spe- 











The Piecing Room Where the 
Weaves Are Finished or Repaired. 
try int iblishment in 
h el | ! I t the 
Louvre pala \ rward we find 
ansfer ad Qo t esent itua 
on wl lehatr Gobelin had 
dy founded ! vor} in the 
lelle I 1 upon 
‘ ma Bieévre the 
4 i wsed to 
, j é fo dyeing 
lihengh ti ) been I di 
re } an +} } Gobelir 
ave Ww t} ill of tl 
vor} 17 was dot Weaving Three 
mtil H i\ isferred the 
Ll We ct to thi local 
! and placed the whole under the direction of Mare 
de Coman ind bb Planche vhen it was first know 
as the Gol n ta vor} I was durin the re I 
Lam VY. 1 tablishment enjoyed its great 
at prosperit Ai this time it was much enlarged 
ind was place ider the direction of the painte 
Lebrun; his i ons were largely followed in makin 
the great piece of tapestry which have since become 
famous Without a mpting to follow the further 
history of the tablishment, which covers such a long 
period, we will ve a short account of the various 
narts of if ind point out some of the main process 


which are ea 


r W ‘ foundation of the Gobelin tapestry i 
formed of a series of stout woolen threads which a 
stretched upo the loom, and are well fixed in place 
The weaver then applies the woof, which consists of 
colored threads forming the pattern Two kinds of 
tapest! were former! made In the haute lisse tap 
estry the W Mt retched vertically upon the loom 
while in the Jbasse lisse it was placed horizontally Al 
present only the Aaute lisse is made at the Gobelin 
wort Some f the looms for this kind of tapestry 









Pieces of Tapestry on the Same 
Loom. 


ired length of the tapestry 
The threads are tretched on 
the rollers putting the extra 
length on the upper rollet The 


threads of the warp are equally 





cial efficacy in dyeing, but chemical analysis 
showed this to be a fallacy, and as far back 
as the last century the Seine water was used 
as the water of the Biévre became fouled by 
the different factories along its course. In 
1665 one of the famous master-dyers was Van 
Kerchoven, and the secrets of the trade were 
handed down in this family from father to 
son for nearly a century After that came 














spaced the standard spacing 
allowing about twenty-five 
threads to the inch The ten 


sion upon each of the threads is 
about 7 pounds, which holds 
them well in place. When the warp has been laid out 
the weaver passes a one-inch glass tube between the 
threads so as to separate the uneven-numbered threads 
on the outside and the even threads on the inside 
The rod is 


point lo carry out the weaving process, the weave! 


placed about two feet above the working 


take his place at the back of the loom, with the 
original design in colors placed behind him. He re 
peats the design by making a tracing in ink upon the 
threads of the warp, but this is only to give him the 
principal points of the design, and the weaver must 


be a veritable artist in order to copy faithfully the 


t 


painted cartoon upon the canvas He is provided with 


The Dye Vats Where the Wool or Silk is Colored. 


other dyers, who were not as successful. The famous 
chemist Chevreul took charge of the dyeing factory 
in 1824, and was the first to establish a standard sys- 
This he carried out by making a 
disk or circle containing seventy-two principal colors 


tem of color-shades 


in a series. Then he added one-tenth of black, so as 
to darken each of the colors, and placed the latter 
shades in a second circle. Adding two-tenths of black 
gave a third circle, and so on down to nine-tenths of 
black He thus had 720 color elements. Then each 
element was divided into twenty tones ranging from 
light to dark, giving in all 14,400 color divisions 
Adding to these twenty tones for the gray, he had a 




















Haute Lisse Weaving; the Workmen Stand Behind the Loom. 
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A Loom for Savonnerie Velvet Carpet. 
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total of 14,420 shades. The dyeing establishment was 
reorganized in 1890, and the formule and processes for 
tl 


regzis 


1e different colors were kept recorded in a special 
er, along with samples of the wool or silk. In 


times the silk which came from the Lyons 


formel 


actories was dyed in those establishments, but later 


was decided to dye the silk as well as the wool 
at the Gobelin works. In the register are kept account 
of the laboratory experiments and of all the manipula- 
tions 

In the storehouses are kept a large number of spools 
of dyed threads, and three 
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rays of the sun and minimizing the loss from radia- 
tion. The apparatus consists of a shallow flat box, 
covered with two layers of window glass separated 
by a space of about one inch. Coils of piping, painted 
black, are laid in this box and through them water or 
some other fluid runs. The light-rays of the sun 
pass through the glass without interference, and are 
converted to heat, which, owing to the jacketing of 
the double glass and air space, escapes by radiation 
or induction very slowly, and generates a heat which 
converts the water in the pipes into steam. The 
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Spark-Producing Metals, 
BY LEO SILBERSTEIN-GILBERT 
Auer von Welsbach has discovered that certain al- 
loys of iron with cerium, lanthanum, and other me ; 
of the rare earths produce showers of exceedingly 





bright sparks when they are scratched with a fille or 
a knife blade. 
of the alloy and applying strong pressure, it is possible 
to produce apparent flames as large as a man’s hand, 
of intense brilliancy but accompanied by very little 
smoke and heat. 


By employing large pieces of stee! and 


The sparks possess remarkable ig 


niting power and never 





divisions are used for the 
storehouses, the detail sup- 
ply, the general stock, and 
the old or disused stock 
When the design of the 
tapestry has been chosen, 
the choice of the colored 
threads is commenced in 
the detail room, and here 
are ranged a_ series of 
spools which have been al 
ready used for other tap 
estries and hold part of 
their thread. In this stock 
are kept some 34,500 spools 
of colored wools and 5,600 
of silks, but some of these 
are duplicates. If the de- 
sired color is not found 
among the spools, the sec 
ond stock is resorted to 
In it the colors are kept 
in the dark and are classed 
according to Chevreul's 
The stock contains 
11,000 


system 
about shades of 
wool and 7,500 of silk 
which come directly from 
the dye shop, and in this 
case there are no dupli 
Should this de 


sired color not be 


cates. 
found 
in any of the stocks, the 





color is dyed upon the 





fail to kindle tinder, in 


flammable gases and 
wicks saturated with al 
cohol, They are equally 


efficient in the ignition 
of the explosives used in 
blasting and in gunnery. 
These new alloys, there- 
fore, present two very 
valuable properties---great 
luminosity and certainty 
of ignition—in a surpris- 
ingly simple form. They 
may be employed, for ex- 
ample, to light incandes 
cent gas lamps at a dis- 
tance by friction with a 
steel moved by an electro- 
magnet, and in time fuses 
operated by clockwork, 
For the ignition of ex- 
plosives they 
peculiar advantage of noi 
being 
selves, 


possess the 
explosives them 
Hence they should 
be safer than the fulmin 
ates and other igniters and 
primers now in use, as 
they are free from the 
danger of spontaneous or 
accidental explosion 
These 


loys,” as they are called 


“pyrophorus  al- 





by their discoverer, prom 





wool according to a given 
sample, and an excess of 
the thread is provided, so 
as to leave a part for the 
storehouse. One of the illustrations herewith shows 
the rentraiture or piecing room, which is one of the 
important parts of the factory Here are filled up 
the gaps which are left in a new piece when several 
weavers work upon it at the same time, or else the 
borders, which have been woven separately, are added 
to a tapestry Repairs to old pieces of tapestry are 
numerous, seeing that many of them date from an 
ancient period and have suffered more or less damage. 
All this work requires great skill. To repair an old 
piece, a new part of the warp has to be formed, then 
the woof is put in with the needle. Where the gap is 
too large, an extra piece is woven on the loom, and 
is then joined on in the piecing room. In this part 
of the shop are kept the stored pieces of tapestry, old 
vieces are cleaned and renewed, etc. 

The Savonnerie velvet carpets are also woven at the 
Gobelin works. It was as early as 1626 that the 
Savonnerie establishment, then a separate factory, was 
founded during the reign of Marie de Medicis, under 
Simon Lourdet. Since 1826 these famous carpets have 
been produced at the Gobelin works. But they are 
now exclusively used for wall hangings. One of the 
engravings shows the method of weaving, which dif- 
fers much from the tapes- 
try process Here the 


A Beautiful Example of Ancient Tapestry, Depicting Jephtha’s Daughter. 
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steam is used in the engine, which is of the ordinary 
steam-driven type, and the exhaust is condensed and 
returned, forming an endless cycle. 

The “hot box” or generator shown in this illustra- 
tion is an experimental one installed at Tacona, Pa 
With a giass area of 1,080 square feet it generated 
during the summer months a peak load of 314 horse- 
Ether was used in the boiler and a pressure 
With water the highest 
pressure obtained was 15 pounds; but it is expected 


power. 
of 90 pounds was shown. 


that water will prove satisfactory in tropical countries 
The cost of installation was about $1,500, and the up 
keep is very moderate. A more powerful plant will 
shortly be erected in Florida, and submitteg to a severe 
test under commercial conditions. 

This power plant possesses the advantage of simpli- 
city of construction; and its maintenance will be a 
fraction of that of a steam boiler. The fuel, of course, 
will cost nothing, and wages will be very little. The 
inventor, Mr. Frank Shuman, has organized a company 
to exploit the engine. If the results which are fore- 
shadowed by the experimental plant are confirmed by 
more extended trial, one of the most perplexing prob- 
lems of tropical countries will have been solved. 


ise also to be useful as 
illuminants in special 
cases. In buoys, for ex 
ample, they might be ar- 
ranged in combination with parabolic mirrors to emit 
flashes under the impulsion of the waves. They 
would be useful also in military signaling, from cap. 
tive balloons or otherwise, and particularly vaiuable 
in flashlight photography, because of their freedom 
from smoke and odor. 

The character of the light varies with the composi 
tion of the alloy, and special alloys are made for dif 
ferent purposes. Most of these alloys contain more 
than one earth metal in addition to iron. For example 
the alloy. called 
light, contains lanthanum and cerium, and the ignit- 
ing compound “erdmetall” contains several metals of 
the rare earths. 
odor of garlic, which makes it offensive in closed 
rooms, but the alloy “cer,” containing only cerium and 
iron, also ignites very readily and is entirely odorless 

In general, the brightness of the sparks and the 


“lanthan,” which gives an intense 


The last-named alloy evolves a slight 


ease with which they are produced increase with the 
proportion of iron up to 30 per cent, and then de- 
crease. Alloys containing 30 per cent of tron emit 
showers of very bright sparks at the lightest touch 
with the steel. The iron may be replaced in part, 
though not entirely, by nickel, cobalt, or manganese 





workman is placed in front 
of the loom and has the 
colored design suspended 
above him. 
—-——-_ ooo 
A NEW SOLAR POWER 
PLANT. 
BY FRANK ¢ PERKINS 

The problem of utilizing 
the sun’s heat as a source 
of power is one which has 
allured and baffled many 
inventors. The efforts 
have usually been in the 
direction of collecting and 
concentrating the heat by 
means of reflecting mir- 
rors; and the results have 
proved too heavy in first 
cost and in maintenance to 
be of 


commercial use. 


This new method makes 
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Striking Through Glass 


\ NEW SOLAR POWER PLANT, 


Fall on Blackened Lron Pipes and Raise the Water 
in Them to Steam. 
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Fog Dispersion Again. 
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Rutile A Material for Acroplanes, 

A discov of rutile is reported by Consul | W 
Godit fro Queensland, Australia. Hitherto itil 
} had mmercial alu but it is now used 
the ¢ or rf 1eTopiane The adven of fi 

chu a isolin motors tha 7 i 
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rain elocit withou yearing or heatit and 
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rutile 1 e trest ore 

rutile i titanium dioxide containing fror 

; i eent of titank cid, chiefly depending 
the a ntity of tron present Pure rutile contain 18 
per cent titanic acid and 2 per cent of iren, when 
the mine is a crystalline ubstance resembling seal 
ing wax The example found in Queensland contain 

’ per cer ind resemble wolfram, having a lustrou 
f " und being uneven In the rain The specifi 
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Dr, Asa Williams Wilkinson, 


Dr. Asa Williams Wilkinson, who die 
on Januar’ aged 7 veal " “ 
practical work in the improvement of illumi 
gu After a wide medical experience, most of it in 
New York eity, Dr. Wilkinson in 1868 became inte! 
i in the manufacture of oxygen gas, and made 
improv. ments in the carbureting of street gas, en 
il o be burned in conjunction with the oxygen 
d 1 i pipe to the burner tip The whit 
flame t luced made this the mo brilliant ligl 
! tha ! public ase Later he 
conductet hemical in i mal 
ifact ‘ h w introduc: 
M il) Gas Light Compan 
lt ‘ e became chemist of the M ia 
Compat | that time on he was acti 
j ovement of illuminating gas H 
‘ ‘ ifacturing of wood gas and 
irburetin ) ‘ ul by the use of gasoline, a 
petroleur “iuct at that time a drug on the market 
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The Hovteod Specitications tor the War Department's 
Military Airship. 


The spe d of two-man dirigible is 
26 miles an h no airship that makes less than 
16 mile per het 1ecepted The chief change 
n the ecification is the requirement that the bidde1 


the material for the balloon envelope 


must have a 


hall furnish 
minimum 
of 62% pounds per inch width 
The envelope is limited in length to 120 feet 


The material breaking strength 


and must quire no 


wnisa 


» 


immunity 
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FOUCAULT'S PENDULUM EXPERIMENT REPEATED AT 
COLUMBIA UNIVERSITY 


ny ' HAP BES COLUMBIA U* ERI 
We owe to the ingenuity of Foucault, a French phy- 
icist n experiment which renders the earth's rota- 

















The Pendulum is Started by Burning the String 


in the Foreground. 
tion visible This experiment was first performed by 
him in Pari n 1851 A pendulum was suspended 
fror he dome of the Pantheon, and a fine point at the 


marks in 


adjusted to 


ottom of the weight wa trace 
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How 


to the Truss 


Enlarged View Showing the Wire is Attached 


The 
plane of oscillation 


ring of sand at each vibration marks thus 


varied with 
that the 


made showed that the 


regard to the building, or, in other words, 

















The 91-Foot Pendulum Suspended in St. Paul’s Chapel. 


FOUCAULT'S PENDULUM EXPERIMENT REPEATED AT 
COLUMBIA UNIVERSITY. 





Fesruary 8, 1908. 


building was skewing around under the pendulum, 
St. Paul’s Chapel at Columbia University affords a 
most excellent place for the repetition of the same 


experiment, which was performed there on January 3, 


since which time there have been several repetitions 


with most satisfactory results. The apparatus for the 
the 


which 


experiment was prepared by and it 
the experi 
ment a quantitative one; as performed by Foucault, it 
was somewhat qualitative. 

The the apparatus are as follows: The 
weight is a hollow iron ball filled with lead, weighing 


200 pounds, and suspended by a No. 13 steel wire from 


writer, em- 


bodies some novel features, render 


details of 


a truss across the opening of the dome of the chapel, 
as pictured in one of the illustrations 
the 1,090 


The breaking 
The 
therefore strong enough to prevent longitudinal vibra- 


strength of wire is pounds wire is 


tions. The novel way in which the supporting wire is 


secured to the truss contributes materially to the suc- 


cess of the experiment. The details of the arrange- 
ment are shown in the line cut. At A is represented 
the wire passing through a brass sleeve B, which in 


turn passes through a rubber stopper D. The latter is 


fitted into a hole in the center of the crosspiece E of 
the truss. The stopyer is kept from working upward 
by an annular brass plate F, which overlaps it and is 


fastened by The wire is 


continued upward about one foot, and secured to the 


screws to the crosspiece Z. 


top of the truss. In there is a dis- 


tribution of the bending of the wire at the upper end, 


this arrangement 
and thus the tendency to break by the swinging of the 
This 
also allows the ball to swing freely in 


pendulum is greatly lessened. symmetrical ar- 


rangement any 
direction. At a distance of 91 feet from the supported 


end of the wire, and 6 inches from the floor, the ball 


is secured On the floor under the ball rests the 
recording apparatus This consists of a board 228 
centimeters (89.76 inches) in length, centered to a 
pivot directly under the ball. At its ends there are 
two ares graduated in centimeters, each centimeter 
(6.39 ineh) representing one-half a degree. On the 
board is a block with printer’s ink on its upper sur- 
face. This serves at each vibration to ink a brush pro- 
jecting downward from the under side of the ball. 


The ball is 


around its 


drawn to one side by a string looped 


support. At 
should have no lateral vibra- 


and tied to a rigid 


the ball 


equator 


starting to swing, 


tion. To prevent this, an upright support at the right 
of the ball has a screw passing through it, the point 
of which just touches the side of the ball This is 


gradually screwed backward until the ball hangs freely. 
It will 
leased on its journey, which is accomplished by burn- 
the the knot. The 
recording apparatus is so adjusted that the line on the 
in the plane of the swinging pendulum. 
will begin to make its record on 
the graduated ares at the ends of the recording device. 


now be perfectly quiet, and ready to be re- 


ing retaining string just back of 


floor will lie 
The inked brush now 

The fundamental principle involved in the perform- 
ance of the experiment was described in the last issue 
of the 
to vibrating keeps its plane of vibration constantly in 
The experi- 


Screntivic AMERICAN, The pendulum when set 


the same direction with regard to space 


ment is most easily understood if it is supposed to 
take place at one of the earth’s poles, say the north 
pole Here to an observer the earth would revolve 
horizontally from west to east. If at the pole the pen- 


any direction with regard 
a line drawn on the earth under the ball will 


dulum is set to vibrating in 
tu space 
rotate around the pole counter-clockwise, and complete 
its retation under the plane of the swinging pendulum 
(the day) The 


15 deg. per hour. 


in 24 hours less 4 minutes sidereal 


movement would therefore be about 
The the 
the the 


proached, at which place the experiment is inoperative. 


desirability of position for performance of 


experiment diminishes as equator is ap- 
The rule for determining the time of the complete 
Divide 24 hours, 
or to be the 
sine of the angle of latitude where the experiment is 
For the latitude of New York city 


rotation of the ground line is this: 


more exact, 23 hours and 56 minutes, by 


being performed. 








the time would be 3¢ hours. To get the distance 
the line moves per hour, divide 360 deg. by the time of 
the rotation of the ground line. For New York city 
it would be 9.8 deg 

On Monday, February 3, the writer repeated the 
experiment before the Department of Physics and 


officers of the university. The recorded movement, as 
in previous demonstrations, accorded very satisfactor- 
ily with the theoretical 

On the 7th, Dr. Mitchell of the Department of Astron- 


omy gave a public demonstration of the experiment, 
and on the 12th Prof. Jacoby of the same departm 
will repeat the demonstration. 


— —_—~>+@+>-~ -— 


Te raise a heavy door slightly on its hinges, when 
about to lubricate them, place an ax on 
with its edge toward the door, and open the latter so 
as to the thickness of the ax for about @ 
quarter of an inch. The ax will hold the door with 


the pintles exposed while the lubricant is applied, 


the ground 


force it up 
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A CONVENIENT BLOWPIPE. 

Although particularly adapted for mineral 

the blowpipe attachment illustrated in the accompany- 

for all delicate 





analysis 


ing engraving will be of great value 

















A CONVENIENT BLOWPIPE. 


con 
The 


small, intense flame of 


stant character for a considerable period of time 


work which demands a 


device is adapted to be applied to a Bunsen burner, 
ind does away with the inconvenient though custom 
ary method of supplying air from the lungs. It com- 
prises a carrier, which is attached to the Bunsen 
burner by means of a spring clamp. The carrier is 
formed with a slide, that projects outwardly at an 
upward incline from the top of the carrier. On this 
slide the blast tube is secured by means of a spring 
clamp. The details of this clamp are shown in the 
small line drawing rt will be evident that by press 
ing \ogether the thumb pieces of the clamp, the jaws 
of the clamp will open, permitting the device to be 
adjusted along the slide. The clamp which holds the 


the burner is of similar 


may 


Bunsen construc- 
be pressing the 
In this way a double adjustment of the 
the blast 
in a notch in the Bunsen burner, 


carrier on 


tion, and released by together 


thumb pieces. 
nozzle is 


blast tube 


set 


is provided Normally, 


to rest as shown 
the blast tube may 
of the flame, permitting the 

At 
in the end wall of 
admit the air. Fitted 
which communicates with a flex 
this with a feed bulb 
bulb filled 


caused to issue 


When not in use, 
the 
tor 


engraving 
of 
to be used 


in the 


be lowered out way 


latter other the rear end 
ot the 
which 
to the 
ible 


By 


purposes 
blast tube a cap is provided, 
minute to 


is a opening 


is a tube, 
bulb 
the 


and a 


cap 
beyond 
bulb the 
stream of 
nozzle. The inventor of 
M. Bradley, 1346 Chapel 


storage and 


pressing feed storage is 


with air, fine air is 


the blast 
Walter 
Conn 


from 
is Mr 
Haven, 


this blowpipe 
Street, New 
—>-~ 22>. —_— 
SAFETY LOCK FOR SWITCH STANDS. 

serious railroad accidents have been caused by 
through forgetful- 
brakeman, 


Many 
a switch, either 
switchman 
infraction of 
following train. 
make it 


failure to close 
the 


of a 


the 


ness on part of a or be- 


the 
In 
possible 


or 
rules 
avoid 
the 


cause careless company’s 


to accommodate a order to 


such dangers, and to discover 


i a ae 
YN 


o7 


EZ 





SAFETY J TANDS. 
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guilty man, a recent invention provides a lock for the 
switch lever, which will catch and hold the key when 
the lever is unlocked from the stand. The brakeman 
ic thus unable to withdraw his key from the lock 
until the switch lever is again locked fast to the stand. 
The details of this lock are shown in the accompany- 
ing engraving. The bolt A is arranged to engage one 
of a series of notched lugs B on the switch stand. The 
bolt is formed with an extension plate € at one side, 
which fits closely against the inner side of the casing, 
keyhole D. This extension plate is 
which clears the keyhole D when 
the bolt engages the lug B; but when the bolt is un 
a spring EF serves to force it to the position 
shown by dotted Fig. 1, and the extension 
plate C will drop and cover the keyhole D, 
withdrawal of the key. The brakeman will 
liable to forget the open switch as long as his key 
held in the lock. On the other hand, if 
attempts to violate orders, and leave the switch, 
cannot carry his key with him, will 
possible for him to make the errors that are now 
so costly A patent on this improved 
lock has been secured Messrs. Richard F 
and B. B. Hollomon, 548 Lauderdale Street, Selma, 


and overlies the 


formed with a notch, 


locked, 
lines, in 
to prevent 
not be 
is 
he 
he 


not 


switch 


and hence it 
be 
to the railroad. 
Jacob 
Ala 


by 


BASKET HOLDER FOR FRUIT PICKERS. 
both hands 
are filling, 


freely 
Mr. 


fruit to use 


while carrying the baskets which they 


To enable pickers 


George S. Paine, of Winslow, Me., has invented a bas- 
ket holder, which easily may be secured in operative 


position by means of an adjustable strap passed around 
The of a trough-shaped 
sheet binds the bas- 


the waist. holder consists 


member of metal, which securely 


ket in place It is particularly designed to hold a 
pair of small baskets or boxes of the type in which 
berries are usually sold, but it will be evident that the 
holder could also be adapted to carrying baskets of 
other types. As shown in the accompanying illus 
tration, the sheet metal trough A is provided with 
an offset at one side, and an outwardly inclined 
wall B. At the opposite side the trough is made fast 
to a block which is curved to fit the body. Secured 
to this block is a metal band provided with but 
tons at each end, to which a strap may be secured 
This strap is provided with a number of button 
holes, so that it may be adjusted to the size of waist 
of the person on whom the holder is mounted. When 
placing the baskets in the trough A, they will rest on 
the offset at the forward side thereof, and the exten- 
sions B will press against them and bind them in 
place The baskets will thus securely be retained 


against accidental displacement as the operator moves 
to place 
the 


economy ; 


from place 
Obviously effect a 


the op 


this holder will con- 


both hands free, 


use of 


with 


siderable for, 


erator will be able to pick a much larger quantity of 
fruit in a given time 
>+o+e - 
A NOVEL OBSERVATION SWING. 
One of the latest amusement devices for recreation 


parks and the like is a rocking wheel, which swings 
and forth over a large convex arc, 
are, as in the ordinary swing 


provided of the type shown at 


the passengers back 
rather than a concave 
A pair of rockers 
A in the engraving, and suspended between these rock- 


are 


ers is the passenger car B. Grooved tracks C are pro- 
vided, in which the rockers travel. The peripheries 
of the rockers are also grooved to receive cables 
D. which are fastened to the rockers above the car, 
and passing around the rockers extend to opposite 
ends of the track. These cables serve to hold the 
rockers in the tracks. To balance the weight of car 
and passengers a counterweight Z is secured to 

the rockers. This weight may be raised or low 

ered by means of rack and pinion gear operated 


crank F 
weight 


holds the 
When the 


by a crank F. A catch G 
against accidental turning. 
has been adjusted to the proper position, it is 
made fast by operating the clutch H. Near 
the upper end of the reckers is a pin J, adapted 


to be engaged by a hook J extending from a 
weighing scale When the swing is in the 
dotted position, the passengers enter the car, 
and the operator noting the scale adjusts the 
weight D to balance the car and its occupants 
This done, the lever L is operated to withdraw 


the 
will then 


tension of spring 
The latter 
undisturbed 
illustrated 
the rocking 
that the 


position, @ 


the hook J against the 
K, and release the rockers 
forth, and if 
in the 
to continue 


rock back and will 
finally come 
full lines. In order 
indefinitely 
device will 
pushing crank M 
operated by the lever N 


to rest position 
by 
and make 
the 


provided 


motion sure 


return to starting 


is which may be 


to push the rockers at 
the end of each oscillation 


The inventerof this observation swing is Mr. 
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Fenee Posts Made Durable, 

Fence posts of many kinds of cheap woods which or- 
dinarily would soon decay in the 
be made to last for twenty years by a simple treatment 
Most of the so-called 
are well adapted to the treatment, and 
cially true of cottonwood, aspen, willow, 
grade and the 
woods outlast 


if set ground can 


with creosote “inferior” woods 


this is espe- 


sycamore, low 


pines, some of gums, When property 


and 


untreated cedar 


treated, these vak, 





BASKET HOLDER FOR FRUIT PICKERS. 


which are becoming too searce and too much in dé 
mand for other uses to allow of their meeting the de 
mand for fence posts. 

Impregnation with creosote has been greatly cheap 


ened by the introduction of the “open tank,” which can 


be installed at a cost of from $30 to $45, or much jess 
is used. A tank with a bottom 12 square 
suffice 40) i-inch 


double this number when 


if an old boiler 


feet in area will for treating or 56 


posts a day, or two runs .per 


day can be made, The absorption of creesote per post 


one-tenth gallon; wil 
hickory, 


four-tenths gallon 


is about as follows: Eucalyptus, 


two-tenths gallon; sassafras, ash, red oak 


oak, 
fir, quaking aspen, 


low 


t 


and maple, Dougia 


and black walnut, 


water elm, 


six-tenths gallon 


sycamore, cottonwood, and lodgepole pine, seven-tenth 


gallon. The price of creosote is about 10 cents per gallon 
in the East and Middle West, 16 cents. per gallon on 
the Pacific coast, and 27 cents per gallon in the Rocky 


Mountain States. The cost of treating a post will th 


fore vary from 4 to 15 cents Properly treated, it 
should give service for at least twenty years ; 
Experiments of the Forest Service show that with 


preservative treatment the durability of lodgepele pine 


in Idaho is increased sixteen years. The cost of creo 
sote is there relatively high, yet by treating posts there 
is a saving, with interest at 6 per cent, of 2 cents per 
post yearly. More important than the saving, however 
is the fact that through preservative treatment other 
woods are fitted to take the place of cedar, of which 


rapidly becoming exhausted. A detailed 


experiments in 


the supply is 


description of preserving fence posts, 
them 
117 


oo 


with practical suggestions for treating 


in 


together 


scale, are contained Cireular 


This 


on a commercial 
of the Service 
tained upon application to the Forester ai 


Forest publication can be 
Washingion 
— > +e--> -— 

of liquid air 
to rebound or sé 


of this 


the action lead becomes 


made 


Subjected 


elastic 


to 


and can be rve as a spiral 


continuance low rature 


le iy 


spring during the 






ee - 
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Winfield S. Rich, of 440A St, Marks Avenue, 
Brooklyn, N. Y. 
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RECENTLY PATENTED INVENTIONS 


Klectrical Devices. 

















FROLLEY REPLACE! Ga. qQ ‘ New 
York, N. ¥ I d in 
‘ trie 
‘ ‘ t trolley 
w ! ! displaced 
Whi it [ es] lally 
with t tr t i ch a 
will of to dept tl pole 
when ‘ anced in th wa pre 
vent al ire rf ipl rt 
rKA " I EMPLOYED I HIGH 
PREOU ENE RERENT CIRCUITS ( i 
14A I Mi n, Pa Fra Phi 
tia th " 
ment t f damping ti 1 
i t y which t it tra r 
tthe t tar t r 
in ' tior ! aciti ! ed ft 
th utr the ! seconda f tl trans 
} 
former 
| 
of General Interest, . 
FLY-BSCAPI i W Sr Washingtor 
dD. « rr | t perta t " ! 
eacay nl alse t ombined aah s(t t 
lock and fly esca; und tl t to pro 
vice my : r allowing fl t freely 
‘ “al ’ { I f = I stor or 
dwelling ¥ h will not a vw ing of 
lies ft tt ter f t room tore or 
dw 
BIGN-ILLUMINATING DEVICT Ww a 
NICOLA New ¥ N. ¥ rhe primar b 
ject f j j 4 the p nm f 
Lj | clay } t ‘ x to te m 
inate th ! f 
lamj md f t! my t iminate 
wit! im ma ! f power [ t 
of t and dewatlk ni d there 
wit! 
PHOTOGRAPHIC-PRINT BOX M H 
il i md =f A JENKI Tach ! 
v Hil rt x esp ally 
designed ' \ posed 
and nex i t ‘ t 7 
mngeiner g that th d t 
ri t 1 etu lt ’ art t ' 
te trot ! one taining tt ex] ed 
! t t ‘ a ft x] 1 and 
non xt “i af 
GAT H \ ‘ ind ¢ W rai BY 
Marsht i { gut k ed pu 
on the | tf y t and 1 bar) 
Into posit This 1 t ites 
rod and wing I with the 
low [ ght the g di 
reetly t d wt ! t d to 
{ h } y j f ti gat iwa from 
the ite post, and t he unattached id 
¢ ¢ at at th itch is re ised f m 
th tch i t matior f shaft rotatior 
| " t M wer the gates fre 
nd to i t h with the catch and 
it ingir vement after cl ing ) 
t pate 
Wachines and Wechanical Devices, 
BOTTLE-WASHING MACHINI J WwW 
Garer, Mount Pleasant, Texa rhe more par 
ticular object of tt vention the provision 
of a machine containing 1 revoluble drum 
provided with tt holders The holders 
being’ filled with water, power is turned on by 
mantpuladir lever t shift the belt This 
uses the to tur The rotation washe 
bottles and removes lab« rhe operator stops 
th machine by removing a belt to a loose 
puiley and at the same time applies the brake 
! depre neg the treadle-plate with his 
foot 
CABH REGISTER I Degennarpr and R 
Drauent i New York, N. ¥ | ! t In 
thi I V m t g 
dt t aah ter and adapted t 
the ve owithir which individual de 
are . madk r Ry means of the 
comatructica i? amount of the sales, or de 
posits made In th ter are also recorded 
on the tape m ked with the subdivisions of 
the time 
CENTRIFUGAL MILI Ii. Besser, Alpena 
Mich The more particular object tt 
stance to | I \ t | 
able grind t ! t | 
wholl ‘ ‘ t 
forces ond thus caused pres ij the | 
tionary «tinding member or metobers with | 
degree of force inherently related to the spe 1] 
, sotatior | 
SPOOLING-MACHINI F. L. ATHERTON, 
Patersor - oe The object of this patentee 
to pr i pooling machine, arranged to 
automa { h spool when filled, In 
dependent rt | ind to per 
t tt ind «q k adjustment of 
the bem rt nt and t 
fecom moda t« d ! rf vario 
length 
WATER-ELEVATO! Ww r ™ }HERTY 
Pocatello, Idaho In ! n wil the ip 
paratus ia located and mechored In a 
stream of flowing water th t wlll turn 
t drive wheels which by th belt gearing 
will perat to turn the elevator the water 
ccting wit forest upon the concave paddle 
blades and ¢ onnections from the drive 
shaft t the peer and lower ends of the 
elevator will operate to equalize the strain on 
the apparatus and thus increase the power 
and improve the running of the apparatus 




















regular through use Particularly in internal 
mmbustion engines the cylinder often becomes 
gouged or worn out at one side thereof, due 


to thrust of piston, and the cylindrical packing| the surface with a 


ANTIFRICTION-BEARING H. R, Pump 
ron, 2p, Newton Center, Mass The object 
here is to so construct the device that all con 
tracting surfaces will have rolling rather than 
sliding of rubbing engagements with each 
| other lo accomplish this, rotatable spacing 
members are provided adapted to be moved by 
| centrifugal force to such positions that they 
| serve to hold the load supporting balls at equal 
distances from each other and rotate by con 
tact therewith, the outward movement of said 
member sé gz not only to separate them 
rou wageme with their raceway but also 
" 4 r adjustment of the balls 
Prime Movers and Their Accessories, 
GAS-ENGINE COOLER os Orr, Thur 
man, lowa The invention is mainly designed 
is a g attachment to the form of engine 
tart | ed in the Letters Patent former 
y granted to Mr. Orr, but is equally adapted 
for u wit! ther forms of engine starters em 
ploying xpanded or stored hot gases as the 
boosting mot power, and therefore this in 
ventor does not confine himself In its use to 
iny partie ir form of explosive or hot-air 
ine 
ENGINE-VALVI B Ha ‘ Schroyer 
Kan In t pat t th ntio pertains to 
valves and = mor particularly to those for 
steam Xv ind ha for its object to pro 
vide a va f oscillatory type, which may be 
easily api d to an engine and which may be 
yperated to admit steam to the valve ports 
f the ylinder alternately 
ROTARY ENGINI Kb I Lorp, Spring 
‘ Ma This invention has reference to 
rotary ‘ and tl »b t of the inventor 
is t pi ur gine f ti class which i 
1" j nstruction and whi wi use, the 
t nomically \ further ob t t 
truct e engin so that it in operate 
4 i t t ‘ f a special valve mechan 
m 
INTERNAL-COMBUSTION ENGINI F. ¢ 
(JOR Asotir Wash The intention in this 
Ase s to improve a two-cycle internal com 
ustion engine, in which one or more cylin 
ders are employed and in each of which op 
osed = pistor operate driving two crank 
hafts having connection with each other to 
maintain then fixed relation, and it in 
ives featu concerned with vaporizers of 
the liquid fue an suppl of the combustible 
mixture to the cylinders, the ignition of the 
harge and the regulation of governing of the 
engine 
CARBURETER E. GuNDELACH, New York 
N. ¥ The ot t f the inventor s t p 
ide a carburet irranged to insure an in 
timate mixture of the air and gas, to force 
the explos mixture thus formed into the 
working chamber of the motor under pressur 
with a view to forcibly drive out the residue 
matter left y a previous explosion, and to 
fill the working chamber with an efficient fuel 
harge ven when running the motor at high 
speed 
PISTON P \ WILLE New York, N y 
rhe invention relates to improvements in pis 
tons adapted for use in engines, pumps, and| 
the like, and especially adaptable in connection 
with cylinders which have become worn or I! 


} 
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no attention will be paid thereto. This is for | 
our information and not for publication. 
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(10668) A. L. H. asks A claims that 
a tub containing two-thirds of water and 
weighing 62% pounds will weigh, if a fish 
weighing 4 pounds is put in, 66% pounds B 
claims that putting in the fish does not change 
the weight at all He claims that the fish's 
bladder supports him, as it contains air A 
claims that if the tub was full of water and 
the fish put in same, it would displace its 
in water Which is correct? A. If 
weighing 4% pounds is put into a tub 
of water and no water overflows, the weight 
f the tub is increased by $4 pounds The 
veight of the fish is supported by the water, 
and the water in turn is supported by the tub 
0 that th tub Ww u d press upon scales more 
when the fist put to it If the tub were 
even fu ther 1 weight of water equal to 
that displaced ‘ fish would overflow 
sit Is you t fish in the water weighs 
just as much a t water it displaces Its 
ir 1} Ide ena t to adjust its volume 
so that its weight i usually the same 
that of the displaced water Fishes may 
en to sink water In this case the fish 
is compressing it air bladder, and thus it 
displaces a weight less than its own 
weight, and it nk 10uld it expand its 
iir bladder t w to the surface by 
that mea \ t is not right. The 
law knowr i Al Principle cover 
this case 
(10669) A. H. D. asks for a formula 
for ulating varnish A. Put 1 ounce 
ella nto a wide-mouthed 8-ouw phial 
ing 5 f well-rectified we 
iphtha Close the bottle with a cork, and 
et it stand in a warm place until perfectly 
dissolved Shake the mixture frequently and 
pass the fluid through a paper filter add 
rectified naphtha to the solution from time to | 
time in such quantities as will enable it to 
percolate freely through the filter. Change 
the filter when necessary 
(10670) A. C. N. asks how to amalgam 
ate zines \. This accomplished in several 
ways 1. By dipping the zine in dilute sul 
phuric acid and then dipping the end of it into 
a small quantity of mercury, after rubbing 
brush 2. Dissolve 1 pound 





rings no longer fit the wall of the cylinde r, | of mercury in 5 pounds of nitro-muriatic acid | 
thus permitting escape of gases to the rear of| (nitric acid 1 part, muriatic acid 8 parts), | 
the piston heat the solution gently to hasten the action 
When a complete solution of the mercury is 
Hallways and Their Accessories, effected, add 5 pounds more of nitro-muriatic 
acid. The solution should be applied with a 
AUTOMATIC PRESSURE RETAINING | bash. aa indetas the whew’ ta 2 S waste 
AND GRADUATING RELEASE DEVICE | » il 3. To the bichromate solution commonly 
FOR AIRBRAKES ©. B. Hituman and L. E.|, ed in batteries, add to every pint of Pe 
he ! Cl Cal More particularly the tion 1 drachm of bisulphate of mercury o1 
Bion ” —_ whereby the press 1 similar amount of nitrate of mercury (mer 
re within the brake cylinder may be auto-|.upy dissolved in nitrie acid). By employing 
matically retained until the brake pipe and this method, the amalgamation of the zincs 
auxiliary cylinder have been recharged to the/i, maintained continuously after the first 
desired pressure after the brakes have been | »malgamation, which must be accomplished by 
rate 3rakes may be applied instantly after method 1 or 2 4. In the Bunsen, Grove, or 
having been released, and the second applica Fuller battery the amalgamation may be ac 
tion of the brakes secured with as fully as complished by placing a small quantity of mer 
great a pressure as was employed in the last ceury in the cells containing the zincs. 5. Place 
eding application of the brakes ja little mercury in a saucer with some dilute | 
MAIL-BAG CATCHING AND DELIVERING | sulphuric acid. Dip the zines into dilute acid. | 
PARATUS.—J. B. Dawson, Pioneer, Mont.| Then with a little strip of zine or galvanized | 
rhe station agent applies the bag to the arms} tren touch the mercury under the acid and rub 
f the station crane hangs the bag on th it on the zin« This will transfer a little to| 
per and then raises the lower arm andjithe surface, and a few minutes’ rubbing will; 
tl bag thereon to receive it from a|make the zincs as bright as silver. A very | 
\ k takes the sack to the car door| small globule of mercury is enough for a single 
, 3 top on the extension carrying | plate 
eer I the lower ene of te oe (10671) H.C. A. says: How large a 
to bail fa d holds the bag to be en : : 
gaged by a ’ ar passes the cran dynamo is necessary to charge storage batteries 
when the m d The car hook uch as those used in automobiles? Can os 
takes the sack after the hook|#!¥€ me 4 few hints on how to charge them? 
We should advise you to write to the mak 
has taken the bag 
ers of the storage battery you wish to charge, | 
COMBINATION STO CAR M. Cri and learn from them what current is necessary 
sn, Jamestown, N. D One purpose of the to do the work They will very willingly as- 
nvention is to provide the car sanent | set you in getting the right dynamo We | 
deck fixtures, that are entirely o way cansiet tell anyt 1g about the matter without 
when the ar is in use with a knowing more about it \ storage battery Is 
ind to provide means at such tim: harged by connecting its positive pole to the | 
ing the extra deck material at the sitive pole of the current, and thus sending | 
tion of the car out of the way and it charging « ent through the battery in 
order corresponding to that which the ma 1e opposite direction to that of the current 
terial is laid in building an upper deck. which the battery sends out The quantity of | 
Nore.—-Copies of any of these patents wil) [current to be used for charging is determined | 
be furnished by Munn & Co. for ten cents each. | by the size and number of the plates in the 
Please state the name of the patentee, title of | battery. This is also a matter to be de- 


the invention, and date of this paper. 





cided by the firm making the battery. 
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NEW BOOKS, ETC. 


PracTicaL Darry BactTeriotocy. By Dr, 
H. W. Conn of Wesleyan University. 
A complete exposition of+ important 
facts concerning the _ relation of 
bacteria to various problems related 
to milk. A book for the class-room, 
laboratory, factory, and farm. Hqual- 
ly useful to the teacher, student, 
factoryman, and practical dairyman. 
New York: Published by Orange 
Judd Company. Fully _ illustrated 
with 83 original pictures; 340 pages; 








cloth; 54%. x8 inches. Price, $1.25. 

The development of dairy bacteriology has 
been very rapid in the last ten years. Begin 
ning first as a subject of scientific interest 
only, the study of the bacteria in milk has 
proved to be of vital importance, not alone 
to the dairyman, but to all persons who have 
an interest in public health problems In the 
last few years there has developed in our 
large cities a keen interest in the bacteria of 
the city milk supply. To-day there is no more 
important subject affecting the milk producer, 
distributer, or consumer than their relations 
to the bacteria of milk, and public health 
officials are also recognizing the subject as one 
of which they must take cognizance All 
dairy students to-day must learn the facts 
which are known, and no dairy course is com- 
plete without a full consideration of this sub- 
ject 

This book is designed to meet this grow- 
ing demand. It consists of two parts. The 
first is a general discussion of all phases of 
bacteria associated with milk products and 
their relation to public problems. The second 
is an outline of a series of experiments for 
students, so designed that one who has been 
through them will not only have a practical 
knowledge of bacteria and _ bacteriological 
methods, but will be able to carry out all the 
work of bacteriological analysis of milk prod- 
ucts that may be needed either in a dairy, a 
creamery, or a sanitary laboratory The book 
is thus especially adapted to meet the needs 
of students in dairying, or any to whom a 
practical knowledge of bacteriological methods 
as relating to milk is of value The book is 
strictly up to date and contains the most re- 

ly determined facts in the newest methods, 

represents the rounding out of the experi- 
ence of Dr. Conn 


INsEcTS INJURIOUS TO VEGETABLES. 


By 





F. H. Chittenden New York: 
Orange Judd Company. 12mo.; cloth; 

262 pages. Price, $1.50 
This book embodies the life work of Dr 
Chittenden, the wor 8 greatest authority on 
insects injurious to vegetables The insects 
are discussed and illustrated under the various 
crops they attack It is easy, therefore, for 
anybody to identify the creature being dealt 


with, find the remedy and apply it. 


A Pocker Book or ELectrric LIGHTING 
AND HEATING. Comprising useful 
formule, tables, data, and particu- 


lars of apparatus and appliances for 
the use of contrail station engineers, 
contractors, and engineers in charge. 
By Sydney F. Walker. New York: 
The Norman W. Henley Publishing 









Company. 16mo.; pocket size; 
leather bound; 438 pages; 272 illus- 
trations. Price, $3. : 

In preparing this pocket book the aim has 
been to presence in a handy form information 
that may be required in an emergency by 
central station engineers, contracting engineers 
and their assistants, and engineers-in-charge, 


in performance of their daily duty. During 
the work of preparation, practical utility was 
kept in view in the selection of subjects to be 
treated, and no pains were spared in the choice 
of such subjects as the practical engineer 
wight desire. In obtaining material from the 
best sources, including much information as 
to sizes, weights, efficiencies, dimensions, etec., 
of the apparatus and appliances selected, excel 

}lent results have been obtained. 

THe ZrecLeR PoLarR EXPEDITION. 1903- 
1905. Anthony Fiala, Commander. 
Scientific results obtained under the 
direction of William J. Peters, rep- 
resentative of National Geographic 


Society, in charge of scientific work. 
Edited by John A. Fleming. Wash- 
ington, D. C Published under the 
auspices of the National Geographic 
Society by the Estate of William 
Ziegler 
Through the 
late William 
the published 
obtained 
1908-1905, 


of the 
received 


of the estate 
Esq., we have 
of the scientific 
Ziegler polar expedition 
which was commanded by An 

The of observations made 
the five scientists of the expedition shows 
little regard they had for their own 
welfare and comfort Especially 
realized when knows that 
house 


courtesy 
Ziegler, 
records 


the 


results 
of 


by 


thony Fiala mass 
by 
what 
personal 


this 


is 
to reach 
a watcher 
was always stationed, the relief was forced to 


one 


a certain instrument where 


follow a guide rope through blinding, driving 
snow, in the face of a cutting wind. Upon 
arriving at the destination, the imprisoned 
worker within had to be dug out before he 
could be released 

Little or no mineralogical, zovlogical, or 
similar work was done, owing to the impossi- 
bility of transporting collections. Some coal 
was discovered, a lignite of peor quality, 
which however burned readily; as well as 
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some brown coal. A pair of Spitzbergen 


plarmigen were shot in the summer 


They are a rare bird, not often seen in collec- 
tions. Colored sketches of the aurora borealis 
were also secured They were made in the 
open at a temperature of from 30 deg. to 50 
deg. Fahr. below zero. 

The main body of the contents of the book 
is made up of magnetic, tidal, astronomic, and 


similar tabulated readings. 


CHAPTRRS ON Paper HANGING. By Clay- 
ton Beadle. London and New York: 
D. Van Nostrand Company. 4 vols. 
16mo.; clot.. Sold separately at $2 

per vol 
Four volumes of reprints. Vol. I. contains 
ten lectures on paper making, delivered before 
London educational institute in 1902; Vol. 
Il. gives the examination questions set during 
a number of years by the City and Guilds of 
London Institute, with 
ments. Vols. III. and IV. are the outcome of 
conducted 


answers and com- 


a sort of school 


through the columns of Paper and Pulp. The 


correspondence 
auther asked questions which were generously 
responded to by workingmen in paper mills. 
These answers, and the author's comments on 
them, form the basis of two very practical 
volumes 


SANITATION IN PUBLIC BUILDINGS. By 
William Paul Gerhard. New York: 
John Wiley & Sons. 12mo.; cloth; 
262 pages. Price, $1.50 net. 

The sanitation of theaters, 

markets, and abattoirs is a 


hospitals, 
churches, schools, 
large subject to be dealt with in one little 
author, how- 

number of 


book of about 250 pages The 


ever—who is well known by a 


books on similar subjects—has packed much 


practical information into his limited space. 
The book is not one merely for sanitary en- 


gineers, but will prove useful reading to all} 
who have any intelligent connection with the | 


classes of 


buildings considered. 

Tut CHEMISTRY OF GAS MANUFACTURE. 
A Practical Manual for the Use of 
Gas Engineers, Gas Managers, and 


Students. By Harold M. Royle. 
With colored plate and numerous il- 
lustrations. New York: Norman 
W. Henley Publishing Company. | 
8vo.; cloth; 328 pages. Price, $4.50. 


The author, 
gas works, has succeeded in his endeavor to 


who is 


chemist at an English 


write a practical manual He does not trench 
on the actual manufacture of gas, but confines 
himself to certain aspects of its chemistry, 
and handles a wide subject in a compact man 
ner. rhe volume will be a useful addition to 


the bookshelf of the works manager or ad 


vanced student. 


THE ProeLL Steam CaLcuLator, Adapted 
for Steam Calculations for Turbines 
and Piston Engines. Pamphlet with 
plates. London: John J. Griffin & 
Sons, Ltd. Price, $2 

\ graphic treatment of the properties of 
steam by a set of twenty curves plotted to 
rectilinear co-ordinates in the usual manner. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
January 28, 1908. 
AND BACH BEARING THAT DATE 


See note at end of list about copies of these patents.] 


Acids, making arvithioglv-collic-orthocar- 
boxylic, E. Bryk eves cere 

Air brake, W. Turner reaaad 

Air separator, 8. Emerick........-:. 





Air ship, P. T. Tkatzschenko ve ‘ 
Alloys or mixtures of metals with purify- 
ing or seasoning elements, producing, 
A. J. Rossi ° re ‘ 
Anchor, G. H, Cummings.. 


877,518 
877,761 


Animals, apparatus for breaking or train 

ing, L. Hoover .. . . .++ 877,504 
Arch, re inforced terra-cotta, P. H, Bevier.. 877,545 | 
Auger bit, J. Creedon 877,831 | 





Automatic coupling, Riley & Spiers.877,663, 877,664 

Automobile lift. Gearing & McGee ‘ 877,709 

Automebile radiator. M. Steiner 

Auxiliary engine, J. Hutchings 

Ax-head locking device. F. Buck : 

Axle, combined steering and driving, P. 
Daniel e 


877,609 


Bale hook and wire cutter combination 
hay, J. Vasey ° ‘ 8 

Baling press, L. P. Agnew 

Basket machine, E. Horton 


Bearing. roller. P. F. Bussman . 
Bed corner fastening, B. H. Jones. 
Bed ‘ightener, M. Holts 
Boeswax rende ring souere tus, F. R 
geet chopper, Rob 

Bicycle _ wR, " B, 
Binder, temporary, W. N 
Blackboard composition, G. F 
Bo ventilator, motor, A, A. Low 
lers. See Steam boiler 

pressure alarm. automatic high and 








low, C. 8S. Moore , -+.+- 877,581 
Book having a pocket, R. A. Creek.. 877,553 


tooks, clip or elastic band attachment for, 


M. A. Hirsch ... ‘ Sen endear 877,771 
Boring bit head, Parry & Creedon 877,592 
Bottle holder, 8. Svenson .. 877,807 
Bottle, non-refillable, J. R. Smith 877,674 
tottle, non-refillable, J. A. Southwell..... 877,677 


Box making and covering machine, W. R. 
Comings 





Brake, W. V. Turner . 

Brewer's pitch CG. N, Forrest. 

Brick kiln grate, P. B. Be nnett. 

Buggy wrench. T. M. Stevic .......... 
Bull ring. A. C. Decker co seweweccces 
Cake hive, BE. ©. Olson .......s.se0ess 
Cam, F. ¢. Westfahl 


Can making machines. solder feeding de- 
vice for, ©. W. Sleeper.......-.ce0¢ . 877,673 


of 1904. | 











| Wood-working 
Machinery 


For ripping, cross-cut- 
ting, mitering, grooving, 
boring, scroll-sawing edge 
| moulding, mortising ; or 
| working wood in any man- 
| ner. Send for catalogue A. 
The Seneca Falls M'f’g Co., * 
695 Water St., Seneca Falls, N. Y. 


Engine ; and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST : 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 






H1.P STATIONARYS 


ENGINE 


FOR FARM AND SHOP WORK, Run 

p pate Corn Shredders, Grist Mills 
——— ete. 
ranking, no cams or gears. 
Alcohol Nate and Ga 
All sizes in stock, 2 to 20 ie 
power. Steel connecting rods.anti- 
triction bearings; no vibration. 
Write for free catalogue 


DETROIT ENGINE WORKS 


I2T BELLEVUE ave. DETROIT, Mick. U.S.A. 









































RUBBER STAMP MAKING. — THIS 


and Turret Lathes, Pian- | article describes a simple method of making rubber 
Fo ot and Power = Shapers, and Prill Presses. | stamps with inexpensive apparatus. A thoroughly 
SHEPARD LATHE CoO,. 133 W. 24 St. Cincinnati, 0. tten by an am ateur who has had ex- 
" papain One illustration, 
lce 0 cents. For 





practical article w 
persone in rubber stamp making. 
Jontained in SUPPLEMENT 1110, 


| Veeder best ft Art sale by Munn & Oo. and all newsdealers 


‘Coun 
|O ters THE B. F. BARNES 
| to register reciprocating 14-INCH DRILL 
| movements or revolu- J stated Sor work from 1-16 inch to 
|} tions, Cut full size, * : trong, oa, wen —_ 
aril, , ein’ ever or power feed as desire 
| Booklet Free We build « full line of Drills.” All siaes 
VEEDER MFG. CO. ‘urnished in Gangs 80 bave 9-in., anc 
a deter at - ll-in. Screw Cutting Lathes, and a %x?2-in. 
Hartford, Conn. Wet Tool Grinder. Catalog 8 on request. 
Cyclometers, Odometers, ROCKFORD DRILLING MACHINE CO. 
Tachometers. Counters Suecessor to BR, F, Barnes Co. Rockford, I. 
and Fine Castings. European Branch, 149 Queen Victoria St., London, E.C. 
as 5 setautdanenibada — 






























The Most Important Biography of the New Year 


THOMAS ALVA EDISON 


SIXTY YEARS OF AN 
INVENTOR’S LIFE 
ee BY. 

FRANCIS ARTHUR JONES 


T HIS volume will at once commend itself as 


one of the few necessary books to librarians 

and readers alike. Edison’s name and fame 
are known around the world. His life story reads 
like a romance, from the time he publisheda news- 
paper on board a train at fourteen, and later was an 
out-at-the-elbows ‘‘tramp”’ telegraph operator, till 
his electrical inventions caused the formation of a 
fifteen million dollar stock company. 

No recent life of Edison is in print, a fact which 
makes this book doubly valuable. It is the result 
of close acquaintance with, and study of, the in- 
ventor, and is at once complete, authoritative, and 
intensely interesting. It is a romance of truth 
which far exceeds fiction. 





Fully Ilus., 370 pp., 12mo, cloth, gilt top, $2.00 net. (By mail $2.20) 
THOMAS Y. CROWELL @ CO., NEW YORK 


























Our Book Department 








E. offer our patrons and cbucibes the advantages of a long 


established and widely experienced department, devoted to the| 


publication and distribution of modern up-to-date books pertaining 
| to all branches of Engineering, Mechanics, Chemistry, Science, 
Industrial Arts, Trades and Manufactures. 

We shall be glad to aid our patrons in the proper selection and purchase 
|of books on the subject i in which ther are interested. 


| Our | 12-page catalogue of general scientific and technical books will be 
i | mailed free to any address upon application. 


SOME OF THE SCIENTiFIC AMERICAN 


The Scientific American Reference Book, compiled by A. A. Ho ~=ts 12mo., cloth, 516 pages, illus. $1.50 
The Scientific American Boy, by A. R. Bond, 12mo., cloth, 317 pages, illustrations, et 
Home Mechanics for Amateurs, by Geo. M. Hopkins, 12mo., cloth, 370 pages, 326 illustrations, . |. 
Experimental Science, by Geo. M. Hopkins, 2 volumes, 1,100 pages, 900 Gletretio _ 5. 
The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and “aes by ‘Albert 
A. Hopkins, revised edition, containing 15,000 selected formulas, 734 pages 5. 
Magic, Stage Illusions and Scientific Diversions, by A. A. Hopkins, 8vo., cloth, 5: 556 pages, iMlustrated, 2. 
The New Agriculture, by T. Byard Collins, 8vo., cloth, 374 pages, 106 illustrations, 2. 
Industrial Alcohol, Its y Sn and Uses, by ‘John K. Brachvogel, 8vo., cloth, 516 | PP.» 107 ills. 4 
Practical Pointers for Patentees by F. A. Cresee, 12mo., cloth, 144 
American Estates and Gardens, by Barr Ferree, quarto, 1Ix13%¢ eo 340 
The Design and Construction of Induction Coils, by A. Frederick Collins, Bvo.., 
The Val tole pasoony. § aa English, ae Rpeeh, by! N. Ponce De Leon, mo 
oO es- ; , ove 
Vol. 2; Stanish-Enplak, + + «+ «+ « 7,50, two vols., 16,00 
Patt desiriptive cirontars of the above ets Will be mulled free upon application. 


PUBLICATIONS 


‘275 ilhastrations, 10: 
linet 400 pp., 125 illus. 3.00 
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Car door, A. J. Munson 

Car door, grain, Peirano & Greenwood. 

Car loading apparatus. F Willson. Ji 

Car pipe coupling. automati¢e, W. A. Rob- 
Crteom .seeuees coeveess 

Cars, folding step for "railway, A, Fuller 

Cars while the train travels, device for au 
tomatically locking doors of ratlway, 








W. Mittmann .. eee RIT,T24 
Carbon black producing | apparatus. Purtle 
Rowland ....66.ceeesccevees ST7 oi 
Carpet sweeper, Mason & Shanahan... 877 S52 
Carton pasting and folding machine. J. J 
BeRottem occ cccccsccccuce ee ee 


Caster, J. R. Brown oseee cee 
Cement block mold, 8. V. Tsanoft 
Cheese cutter, A, A, Guidenarm........ 
Chopper. See Beet chopper, 

Cigarette machine, H, Bileram ........++> 
Clipper, B. Mattress . VeSeens 0d0 ot 
Clock, portable watchman’ 3, A. Beyer 








Clocks, electric alarm attachment for, ¢ 
Goldemith 2... .6-ceceeees ; 877,601 
Closure, ©, B, Stillwell ... , .» BT7,806 
Cluteh, friction, W. H. ¢ Jorbett. .. ST7,489 
Coal drilling mac hine, J. N, Rickles. -» BTT,007 
Cock, stop, J. BE. Van Nostran........ .. 877,875 
Code, cable or telegraph, F. Pain 877,797 
Concrete construction, reinforced, R. @. 
Reuther ; owes oanee -» 817,784 
Controller regulator. ©. P. Bbersole S77, 887 


Cooker and washer, combined, J. W. Dunfee &7 
Copying block, letter press, W. Hilsinger.. 877,506 
Corn, apparatus for the degerminetion of 


Indian, J. F. Gent . 8T7T, 0 
Corner fastening for cupt« irds, ete., GO. L 

Greilick ......+. ey S77, 787 
Cotton pleking mac hine, ‘Hi. B. Bullock 877,754 
Crate, shipping, W. R, Stokely. 877 G12 


Crucibles and hot water. device for he: ating, 
B. ©. Mets ...... , , 
pam % and pulverizer, M. F. Williams. 
Curtain and shade fixture, A. J. Cannon 
Curtain fixture, H. B. Keeler..... ‘ . 
Curtain stretcher, J. Kollander...... 
Cutting tool, J. B, Waller .......... 
Derrick, P. Yorke ....... se 
Display cabinet. J. M Acheson 
Display rack, Copp & Frank. . 
Douche protector, A. A. Van ‘Orden. . 
Dough raiser, EB. A. Smothers. . 
Drill, A, B. & J. W. Jennings. os 
Drilling apparatus, core, ©. A. Terry 
Drilling machine, T. Larsson , 
Drilling machine. A. Walker 
Drum, A. D. Converse . 
Dry kiln, J. R. Riple 
Dry room conveyers, 
or, W. Bartholomew .. 
Drying machines, conveying “apparatus for, 
Schwartz & Palen .. 


877.513 








lasigeiig attac bment 


Dust suction apparatus, filter. for. A. ‘Mes- 
|: Prey re rrr rrr rT Terr) rr eenes 

Dye and making same, violet, Schmidt & 
Bryk 


Dye, azo, Gunther « Hesse. 

Har trumpet, C, L. Holland 

Kdger, gang, U. Anderson ..... 

Egg candling machine. 8. B. D avis 

Blectric current controller, Dion & Ball. 

Electric heater. BE. F. Hoskin. 

Electric switch, automatic, M, Mints 

Elevator engine, power driven, T. W. Heer 
mans _ ‘ oe : 

Ellipsograph, F. R. Goodale 

Engine. See Auxillary engine. 

Envelop or bag closure. J. B. Merkels 

Envelop, safety, R. W. Vail.. . 877 522, 

Hecapement, G. W, Bennum 

Evaporator, F. Sawyer .........++. . 

Excavating machine, M. 8. Longnaker.. 

Explosive engine, W. L 

Explosive engine, H, R ne 

Extracts, making te J 

Eyeglass nose guard, L. Adt 

Fan, centrifugal, J 

Fastener, M. A 

Faucet, BE. L. iC eye 

Faucet, J. M, Knight . 

Feed water fe ‘elina, purifying and regulat 
ing apparatus, J. W. Gamble 


eine 877,043, 
. . s 








Feeder, automatic, C. B, W iliams. . ai o] 
Fence post, ©, 8. Dougherty - 877,638 
Fertilizer distributer, R. P, Hassler 877,712 





File case, C. W. Sawver ... ee . ST7,600 
Firearms on attaining a predetermined ele 

vation, apparatus for the antomatic dis 

charge of. T. Manciu o* ‘ . BTT,860 
Fish hook attachment, C. Murphy.. .. ST7,793 
Flavoring compound, J. M. Stukes .... 877,806 
Flies from entering oven dvorwavs. device 

for preventing. J. W. Shumate .-» 877,02 
| Fluid cooling apparatus, P. Schmaltz.. 877,520 
Fluid pressure engine, Lentz & Bellens 8TT S47 
Folding and adjustable chair, J. Holloway ory 640 
Forceps, pig, A. G, Colson ..... ; 
Frame construction, side, W. P. Richardsen 
Frog, double spring. J. B. Graham 2 
Fuel ond coke, production of artificial, Rob 

ertson & Graham . 877 
Furnace, B, Snitjer * 
Furnaces for metallurgical purposes, means 

for obtaining thin licutd dross in elec 

tric, Rochling & Rodenhauser.... 
Game apparatus, F. Wallstein ..... 
Game board. F. Peters ..........00+. 
Garment, G. West .....:+.-seeees 
Garment, child's, F. bie Sprague 
Garment hanger, H. W. Rountree ee 
Gas burner, Incandescent, W. Se bmits ‘ 
Gas engine, W. H. Ash : ; 
Gas, furnace for the ovroduction of, G 








Bteind occccsecsces 877.610 
Gas machine mixer, Cc. EB Sayre 877,740 
Gearing, J, Stuart aTT babes 


Gearing, T. J. Westerman 

Gearing, variable speed, F. D. Green.. 

Glass, making sheet, M. J. Owens 

Grate, revolving. F. Burger 

Grinding, sawing, and turning machine, H 
BP. 0. Schmidt 

Gums, rubbing apparatus ‘for the, L. J. F 


Nicolai 
Gun carriage for recoiling guns, Schneider 
Rimatlho . 


Gun cleaner, EB. W. O, Kauffman 
Gun, gas operated, W Mason 
Hame holder, P. F, Kreimer 
Hame strap. M. O'Brien 
Harrow, F. Hosford 
Harrow, disk, D. W. Warner 
Hat sweat band, H. B. Crampton 
Hay elevating device, H, C. White ATT, ARS 
Hay rack, 8 A. Baughman . ; 877,206 
Hems, device for turning the primary folds 

for, D. Maus .. 8 
Hinge for Morris chairs. ete.. C. L 
Hook and eye holder, F. M. Dolez 
Horn fish, D, Heyman 
Horseshoe creaser. J, C. Locke 





i 


(ire ilicd 





Hydrocarbon engine, two-cvele. pn L. 
Oulton gas . 877,589, ST7.500 
Incubator, F. T. Porter 900sensen ene vee 


. 877.833 


12,742 


Incubator, C, Dahl oonees : 
Incubator heater. W. A. Sumner. reissue 
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Novelties of Construction Pills, E. Viertel ves . ST. LOULS WATCHMAKING SCHOOL, St. Louis, Mo. 
Plaster, wall, E mpire Gypsum Co 67,23 
AN Ency lopedia of Mechanical Movements and | Powder, explosive, Hazard Powder Co a geen 
Mechanical Appliances, including many Novel- Powder paste, and wash, tooth Ww. 
es of Construction used in the ractical operation eae talcum, Taleum Puff Co 
th Manufactures, and in Engineering att ieee eat, R. oo k > 
For Enginee Draughtsme n, pe ey IO hana Razors Graef.... How to increase the yield per acre and other important 
> 8, @ all others interested in Mechanical | Refrig zerators, Odorless Refrigerato information, State size of farm. No cost to you, 
pm | Remedies, eye, L Arntz.. FARM EXPERT, - i . > BOx 773, NEW YORK CiTy 
By GARDNER D. HISCOX, M.E. Remedies for certain diseases, J ies at ate A Ee 28 i A a ee Bees 2. a - a 


| Remedy certain, David E. Foutz 
Being a Supplementary Volume to the Author’s| Remedy, certain, M, C. Cornelly 


5 . Remedy for certain diseases, P 
Work entitled Mechanical Movements, Powers Remedy for cramps and bots in horses, S 
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and Devices. Contains 1000 Special Made 8. McCarver .... 67,361 
2 ~ Remedy for diseases of eyes, T. Shockley 67,365 
Engravings. 400 Pages. Cloth Remedy for dyspepsia, headache, and nausea 
Bound. Price $3.00. F. Fuller ... 67,354 
T1. »} . 7 sh , : a Remedy for laxative and blood purifying put 
Th - — . Postpard. poses, Iron-ox Remedy Co 67.357 ' 
Remedy for purifying the blood, P. I ( 
sachs, Limited ove 67 363 
Rubber erasers, J. Lehmann 67,380 
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Electrician’s Handy Book ma, ween, RBmarness. Textile Manufac 


Salt, blue, and ammonia, table, Drake & (« 











By PROF. T. O"CONOR SLOANE, A.M., E.M., Ph.D. Shirts, dress and negligee, Lauer 
Handsomely Bound in Red Leather, with Titles ee Cen and peslegy Lan 
and Edges in Gold. Pocket Book Shoes, leather, R. P. Smith & Sons Co p ' 
Style. Price $3.50. _ 67,383 to S ORTSMAN S 


Skirt and trousers hanger, Frear Novelty Co 

Soap, T. Metzger sve 

Soap, toilet, Remmers Soap ¢ ‘ 

Stoves, certain, Duparquet, Huot & Moneuse 
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Co. . . eee 
Tablets, laxative, fF. W. Sultan...... : 
Tobacco, cigars, and cigarettes, Globe To 














bacco Co * eeecoe ‘ 67,246 
Tonics, stock, Stock Food Company of Am 
orien . 67,366 FEBRUARY 29th, 1908 
Treatises on medicines and supple ments there 
to, Physicians Publishing Co 17,340 
Typewriting machines, Elliott-Fisher Co.. 67,245 
Umbrellas and parasols, Kraut & Finver 
Bros ; 67,298 


Underwear, ‘ribbed, Southdown Knitting Co., 
67,302, 87,303 
Waters and carbonated beverages, mineral, 


A beautiful colored cover encloses 





a rare selection of appropriate 








llo Bros . 67 326 
ee rer er eee 67,268 REDUCKD FACSIMILE OF COLORED COVER . . ° ~ 
Whisky, Golden Hill Distilling Co.......... 67,311 articles interesting alike to the sports- 
Whisky, Live Oak Distilling Co............ 67,319 
Yeast, C. B. Blackwell € 67.307 man and the general reader. 
Yeast and certain cereal foods, Fischer Bros. 67,310 ° ° > P ° 
fa Among the interesting articles will be the following: 


LABELS. q ICE BOATS 


*“‘Alma,”’ for cigars, Moehle Lithographic Co. 14,012 


r 
= ee ’ for cigars, cea eee 1.008 q LIGHT POWER BOATS OF LOW COST 
“El Yincero,” . for cigars, Moehle Lithographic 
A THOROUGHLY practical reference book of 768 | «He ad Draper,’ ’ for cigars, M ehle Litho- wine 6 ¢ POWER BOAT ENGINES 
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Contains no useless theory 
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subject, and gradually : ; E name : - 
a know about electricity. | «wou bens ueeee Piao toe @ THE MOUNTING OF BIRDS 
sticking plaster, , A. Perey... . O17 

@ AUDUBON SOCIETIES AND THEIR WORK 


PRINTS. 
Practical Pointers For “By. the yard or buy the garment * for lin 5 ¢ FISH DOCTORING 


nas, A. G. Hyde & Sons 2,207 “ i 
Patentees ee, Mag alt auc. “Ske ala ert There will be no increase in price. Order at once of your rewsdealer if you aro not 
pe. Seen # — a regular subscriber. Price 10 Cents. 


Containing Valuable Information and Advice on | - ‘ 


The Sale of Patents A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 


An Elucidation of the Best Methods Employed by ‘in print issued since 1863, will be furnished from | MUNN & co 
the Most Successful Inventors in Handling Their) this office for 10 cents, provided the name and bt PUGLISHERS 


Inventions. |number of the patent desired and the date be/| 


subject thoroug hl Vv 7 bey ezine st ay Bah Ba od | sia c tee Soe pecngtesnssssivadas 14,011 q CURIOUS NESTS OF BIRDS 
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le EC 3 y 7 New | 

By F. A. CRESEB, [1.E. co, ne eee oO, Se, Scientific American Office 361 Broadway, N. Y. 
144 Pages. Cloth. Price $1.00. | Canadian patents ew | now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
xoing list. For terms and further peepee 











MUNN & CO., 361 Broadway, New York jaddress Munn & Co., 361 Broadway, New 
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We request 
manutacturers, 


others needing 
Spec ial 
in rubber to send 


thei require 
ments with draw 
ings or wood 
models for esti 


of producing in 
rubbet 


Mechanical Rub- 
ber Goods of 
every description. 


Vulcanizing Press for 
Rubber Specialties 


A Single Plate Mold. [8 Double Plate Mold. (© Steam 
Spaces in Press Plates. [} Hydraulic Pressure 
2000 ibs. square inch. 


NEW YORK BELTING & 


PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 





a! i varieties at lowest prices. Best Ratlroad 
sok and Wagon or Btock Scales made, 
© 1) useful articies, including Safes. 

Bewing Machines, Bicycles, Tools,etc. Save 

Bud D Bowing CHICAGO BCALE Co "Chicago. il 





A WATCHMAKER 
Bradley Polytechnic Institute 
Hor 


‘ Dep 
Peoria, Uilnols 


| LEARN TO BE 








Formerly Parsons H Ins 
Largest and Rest Watch School 
in Ameries 
We tea Wat “ Jewelry 
Engraving, Clo Work, Optica 
Tultior asonable Board and 
yoome pear oh atm ate rates 

fe t 





Bausch & Lomb Optical Co. 


Carl Zeiss Opt. Works, Jena Geo. N. Saegmuller 









Offices Washington 
New York San Francisco | 
Boston London 


Chicago Frankfurt a/M 


Manufactory and Executive Office, Rochester, N. Y. 


A. booklet entitled ““A Triple Alliance in Optics” is now in 
press. | gives a detailed account of the asscciation of interests of 
the three above-mentioned farms and is designed for general dis 
wibution. Hf you do not receive a copy we shall be pleased to | 
mat! one on request 
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0 tay Trial Withe pat De ay “yee 
That's . 
4 Felix U. ene ‘Pupli ater Co, 
Dau itullding. 118 Jehu Street, New Vork 


CRUDE ASBESTOS 


DIRECT FROM MIN 


prepared | RH, MARTIN, 


ASBESTOS FIBRE | ofrice, st. PAUL BUILDING 
220 B'way, New York. 


for Manufecturers use 








34-1-10 H, P. 
Proportioaate 


Marts without cranking; no 
Came valves, «prings or spre 
Chote — 2 tpoving parte. 
Au bea 
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BEAD FoR PRER CATALOG, sully edie 
DETROIT Bg Nae WORKS, 

$82 Jefiersen Ave., Detroit, Mich 











60 YEARS’ 
EXPERIENCE 





Trace Marks 
Desians 

Copyricuts &c. 

Anyone sending a sketch and Geerription may 
asoertain our opinion free whether an 


quick'y 
fnvertion is probably paten Communica. 
tions strictiy conddential. HAN on Patents 
sont free. Cldest ney ee Pe pe — 
ements taken throu Munn £ ter 
ica, Without © 2. in the 


"Scientific Fimerican, 


ymely illustrated weekly. 
4 ation of any scientific journal, Weta, 68s Ba 


RUN & Co,2=-=1m. New York 





inventors and 
articles 


us descriptions of 


mates as to cost! 


A full line of 





Pour Cylinders 
25 Horse Power 





| Cadillac 


force. This notable 
example of 





true motoring luxury. 


der Cadillacs 










Model G -$2,000 


To the motorist whose ideal of a touring car 
finds expression in a plenitude of power, high 
speed capabilities and exclusiveness of appearance, 
Cadillac Model G appeals with peculiar 










high grade cars—a result of the quick 
appreciation that Model G possesses all the charac- 
teristics of most exclusive types at a far smaller price. 

It is remarkable for its smooth and easy running, its flexi- 
bility and sensitive control, embodying every requisite that brings 
Its durability and mechanical superiority 
are guaranteed by the name Cadillac. 
hour. Fully described in catalog G 47. 

Also get our booklet No. 47 entitled 


“The Truth About the Automobile and What it Costs to Maintain One” 


giving valuable information on the low cost of maintaining the single cylin- 
Model T (four passengers), $1000, and Model S Runabout, 
$350. Both described in Catalog T 47. 











engineering is the 
conceded leader among smart, 





Capable of 50 miles per 













Another exclusive four-cylinder 
car is Model H, $2500, de- 
scribed in Catalog H 47. 
Prices include pair of dash ois 
lamps, tail lamp, and horn. 
CADILLAC MOTOR CAR CO. 


Detroit, Michigan 
Member A. L. A. M. 














EFFICIENT POWERS 


THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 
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I. H, ©. GASOLINE ENGINES 





are built on strong, simple lines, Accesmbilty of parts, perfect 
contro] ar vy operating ecc mony are distinguishing features. These 
characteristics make I. H ngines unexcelled general merpess 
engines for shop, mill or factory use. They will always develop 
the full rated horse power because they are tested at the factory 
and are not sent out until they deliver a large per cent in excess 0 
thelr rating. Minimum fuel consumption ts also insured by this 


factory test 


Verticals in 2 and 3-horse power, 

Horizontals (Portable asd Stationary) in 4, 6,8, 10, 1%, 15 and 
20-horse power 

Air Cooled Engin: s in 1-horse power 

Stocks carried by |. H. C. local agents. Call .n them or write 


the Home Office for 
INTERNATIONAL HARVESTER COMPANY OF AMERICA 


atalogs and particulars 











( rporate 
15 Harvester Bullding, Chieago, Il. 





Automatic Water Supply | 


Most economical, reliable and efficient. If 
you have running water the Niagara en- 
| gines will etevate % feet for eac 
| foot -fall obtainable from spring, 
brook, or river, delivered to any 
| distance. Write for catalogue. 


Niagara Hydraulic Engine Co. 
140 Naseau Street, N. Y. 


The largest Air-Cooled Motor Made 


|5 HORSE POWER 


Bore 6x6 inches 









| 


Plenty of cooling sur- 
face No engine ever 
constructed with so few 
working parts. 

Write for Agency. 
Gasoline tank in base 
or outside. 


Air-Cooled Motor Co. 














Foreign Agents Wanted 


One of the largest manufacturers of refrig- 
erators in the United States desires to make 
husiness connections with responsible parties. 
Liberal terms and arrangements. 


McCray Refrigerators 


Opal Glass, Tile or White Wood Lined 
are made in stock sizes and built to order for 
Residences, Clubs, Hotels, Markets, Hospitals, 
Public Buildings, etc. The best refrigerating 
system for warm climates. 
Gives perfect circulation of pure, cold, dry 
air, and is economical in use of ice 
Write for catalog and full dodentandiens Catalog 
No. 81 for Residences, No. 47 for Hotels, Clubs, 
Public Institations, ete., No. 58 for Meat Mar- 
kets, No. 64 for Grocers, No. 71 for Florists. 


McCray Refrigerator Co., 704 Mill St., 
"Kendallville, Ind., U.S.A. J 











Tools! Tools! Tools! 


and all you want to know about 
theni. Our Tool Catalogue No. 
2 is a cloth-bound book of 90 
pages. If you want to “know 
it all” about Tools you should 
send for this book at once 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 


MONTGOMERY & CO. 
105 Fulton Street, N. Y. City 








Lansing, Mich. 





Engineering News 


(/LLUSTRATED) 
214 Broadway, New York 


! 


The leading weekl f the 
Me Le heel Etat” 100" world, 


Engineers. 100 to 125 pages weekly. 


devoted to the interests of Civil 1 


Send for free sar 











Government 
Publications 


When you want to know all that 
is known on any particular subject, 
find out what the Government has 
published regarding it. There isa 
great department at Washington— 
a universal bureau of information— 
maintained for the benefit of the 
public. A Monthly Catalogue is issued. 
Sample copy free on application. 


How to Get 
Them 


Any of these Government publi- 
cations may be obtained for the cost 
of printing. One very valuable pub- 
lication, “The Records of the Virginia 
Company of London,” in two magni- 
ficent volumes, can be had for only 
$4.00. The most unique publica- 
tion ever issued by the government, 
“The Life and Morals of Jesus of 
Nazareth,” known as the ‘‘Jefferson 
Bible,"’ can be had for $2.25. 

These are only samples of thousands 
of publications available, including 
many pamphlets on scientific subjects 
written by Government Experts, for 5c 
to lcc. State the subject on which in- 
formation is desired, and lists of all 
available publications will be sent free, 
































Make remittances by postal money 
order, express order, or currency may 
be sent atowner’s risk. Postage stamps 
will NOT be received. Address 


SUPERINTENDENT OF DOCUMENTS 
Washington, D. C. 
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6 THE 
(Trade Mark Registered) 
The Improved 
Stencil Cutting Machine 
Is a saving of 90 per cent in your 
Shipping Room worth considering? 


Two Thousand Diagraphs in use 
by the Largest Houses in the United States. 


Saves 


“a mcess Our requirements very sntisfacts rily, enabling us to have 
clean gible and uniform marks on shine ng boxes, eliminating to more 
wr less & ree mistakes where a number of oF emomy are contained in one 
shipment.’ Pittsburg Plate @ ass Co ° Bahimore Md 


Just a word will bring our free illustrated booklet 
describing the Diagraph and our “No Error” System 
of shipping goods, 


American Diagraph Co., 10 N. 2d St., St. Lowis, Mo., U. S. A. 


D0 YOU LIKE TO DRAW ? 


That's all we want to know 
Now, we will not give you any grand pe ine 
—or a lot « ut free stuff if y« u answer this 
ad. Nor do we clam to make you rieh 
in a week. But if you are anxious to 
yp your talent with a successful car- 
t, so you can make money, send « 
‘ f this picture, with 6 cents in 
stamps for portfolio of eartoons and sample 
lesson plate and let us explain. 
The W. L. EVANS SCHOOL OF CARTOONING 
442 Garfield Bidg., Cleveland, Ohio 



















“ON THE DEAD SQUARE”’ 


Here is a light, absolutely accurate T square. Head 
struck from sheet metal, face of whi is grvund 
straight. Blade spring tem)p- 

ered .045 in. thick, % in. wide 


é = =—c— Riveted on top of head so as 

. to form beariag. M4 in. siz 

weighs only 5 oz; 16 in. size 

os oz.; 18 in. size 6 oz. Well 

adapted for use in schools and colenss as well as ty 

hoy oe drattsmen. Prices: M4 in. $1.25; 16 in. 
1.50; 18 in. $1.75. Send for 2.2 page catalog No. 18-B. 

THE L. &. STARRETT ©O., Athol, Mass, U. 8. A 
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GILSON MFG. CO. 


?8u USE GRINDSTONES ? 


{f so we can suppy you. Alr sizes 
mounted and unmounted, aiway# 
kept in stock. Rememoer, we make a 
specialtyof selecting stones forall spe- 
cial purposes, Send for cataiogue “1” 
The CLEVELAND STONE CO, 


2d Floor, Wilshire. Cleveland, 0. 
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